% 


wich ae Faster a more 


es ‘The ei. ase aie is aihat the country 
‘is ded up into sectors with Paris as 
the peak, ‘and each sector is served by a 
os “es semper or Sey ane State rer eys: 


PART I. (Conte a 


to gO via Paris, even if this 


sailner® Bulletin of the Eee ichal Railway pene Association, October 1933, page 


Note on ae Speeds, 
. Pre . by Lionen WIENER, 


Professor at the University of Brussels. 


seme bce 


Only two railways are an exception to this 
rule: the Midi which has just made a 
close working agreement with the Paris- 
Orleans Company, and the Alsace-Lor- 
raine Railways which used to be part of 
the Est Railway whose boundaries have 
recently been altered by an exchange of 
sections of line, so that this railway now 
runs to Belfort and the Est runs to Metz. 

Nevertheless efforts have been made in 
recent years to establish certain direct 
inter-provincial connections, particularly © 
from centres at a distarice from Paris, 
such as Strasbourg, Bordeaux and Lyons, 
and though there is hardly any competi- 
tion between the different French rail- 
ways, these services are remarkable for 


885 1 November genes page 1027, and January 1934, page 63. 


Fig. 32. — Conon of Prpsnal in speeds, 


: (See legend, fig. 7, page 1028/46 of the November, 1933 Bulletin.) a a 
All places haying non-stop runs from Paris are underlined. |) ae 
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the speed of all their trains, and their 
overall speed, which is higher than any- 
where else. Against this, the number of 
express trains between given towns is 
smaller than in other countries, such as 
England. 

Finally in most continental countries, 
the greater number of the « de luxe » 
trains, sleeping cars and restaurant cars 
belong to the International Sleeping 
Car Company, which operates them. Con- 
sequently we must consider at the end of 
this article the French services of this 
Company and we will carry out our in- 
vestigations in the following order : 


CHAPTER XIII. — THe RAmWAY SYSTEM. 
. Generalities. 

. Radiating lines. 

. Competing lines. 

. Alternative routes. 


. Cross-country, boundary, and inter-company 
lines. 


6. « Forks ». 
7. Seaside and other resorts. 


OR WN eH 


CHAPTER XIV. — THE TRAINS. 


1. Generalities. 

2. Limited trains. 

3. Boat trains. 

4, Slip coaches. 

5. Accelerated local trains. 
6. Light trains and railcars. 
7. Rail omnibuses. 

8. Goods trains. 


CHAPTER XV. — SLEEPING-CAR, SALOON-CAR, 
AND DINING-CAR SERVICES. 
. The Companies’ sleeping-car services. 
. The Companies’ dining-car services. 
. The French services of the International 
Sleeping Car Company. 
. Trans-Capital services. 


oo bw = 


~ 


CHAPTER XVI. — Spreps. 
. Generalities. 
. High-speed lines. 
. Fast runs. 
. Long non-stop runs, 
. Conclusions. 


oF Whe 


The train times, as well as the distan- 
ces, are taken from the « Indicateur 
Chaix » of the 15th May 1933, for the 
Summer season. 


XIII-2. — The radiating lines. — The 
main line companies have express services 
over thirteen lines radiating from Paris, 
most of which divide up again, and are 
distributed as follows (cf. table 81): 

The three main lines of the Nord Rail- 
way radiating from Paris divide up into 
nine, four of which are served by fast 
expresses. Asa rule there are no steep gra- 
dients, and the Company has systematic- 
ally eliminated everything that would give 
rise to service slacks, which policy en- 
ables it to run at overall speeds higher 
than those of any other railway in the 
World. As a result only ore swingbridge 
is left, at Abbeville on the Somme, which 
is run over at a speed of 100 km. (62 
miles) an hour (1). 

The Est Railway system has striking 
analogies with the Word, although the war 
of 1870 cut off the ends of its radiating 
lines, which since then have formed part 
of the Alsace-Lorraine Railways, but the 
other characteristics of the railway have 
not changed. 

This situation occupied the minds of 
those in authority and, by modifying the 
agreements of 1921, they were able to re- 
medy in some way the difficulties caused 
by the arbitrary partition made between 
the two Systems, which neither of them 
respected — the locomotives of each sys- 
tem often going a long way on the other’s 
lines — by exchanging some of the sec- 


(1) There are, in fact, two others, one at 
Gravelines, on the Aa (line from Calais to 
Dunkirk) and the other at Aire-sur-la-Lys 
(line from Berguette to Saint-Omer). But 
these are secondary lines where the speed is 
necessarily lower. 
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TaBLe 81. 


MAIN LINES 


Com- 
pany. 


LINE FROM PARIS TO 


Nord. Beauvais-Le Tréport. 
Creil-Amiens-Calais . 
Do. do. -Lille . 
Do. Aulnoye-Feignies . 
Do. do. -Jeumont. 
Laon-Hirson 
Est. Meaux-Méziéres-Longuyon-Lon 
Do. do. do she oe ed s 
Do. -Chalons/M. -Amanvill.-Metz . 


Do. do. do. 
Chaumont-Belfort. 
Do. do. 


-Nancy-Avrie. 
‘Mallen, Pea ee 


Dijon-Besangon-Belfort. 

Do. do. -Pontarlier . 
Do. do. -Vallorbe. 
Do. -Bourg-Geneva 

Do. -Modane 

Do. -Marseilles-Ventimiglia 

Nevers-St. Germain-Lyons. 
Do. do. -Nimes . 


P.-L.-M. 


Orléans-Vierzon-Aurillac . . 
Do. do. -Montauban 
Do. -Bordeaux-St-Jean 
Do. -Tours-Le Croisic . 


State. Chartres-Thouars-Bordeaux . 


Do. do. -La Rochelle. 
Do. -Le Mans-Brest. 


Argentan-Granville . 
Mantes-Cherbourg 

Do. -Havre. 
Dieppe 


tions of lines so as to enable the Est Rail- 
way to run to Metz and the Alsace-Lor- 
raine to reach Belfort. 

The position of the Midi Railway in 
connection with the Paris-Orleans Rail- 
way was similar to that of the two rail- 
ways we have just mentioned; in this 
case, however, the Companies themselves 
came to a more complete agreement than 


Distance. | Distance. 

[|| urtiien placer) at tee tese meas 
Km. | Miles. destination. | Km. | Miles. 

183 413.8 Mouscron.... 

299 185.8 Brusselsi. ete ase 

258 160.3 COG te acne gae 

234 443.5 

238 147.9 

197 122.6 

347 rake If Luxembourg 

356 rads a Metzen ice. sighs 

335 208.2 

412 256.0 Strasbourg 

443 275.3 Basie’. oo ae eae 

465 288.9 Bern. he ence 

503 312.6 

455 281.5 Neuchatel . 

463 287.7 Lausanne .. . : 

604 375.3 

673 418.2 UTC cibene aoe SAG 
1123 697.8 Genoate-25, LF); 

508 Balen 

7124 449.9 

559 347.4 

666 413.8 Port-Bou 

588 365.4 Hendaye..... 

524 | 325.6 Quimper. .... 

615 382.4 

624 | 387.8 

328 203.8 

“ou 230.5 

228 444.7 

169 105.0 


RADIATING FROM PARIS. 
(See fig. 32.) 


_ that between the other two railways. They 
did not want to amalgarnate altogether, 
as this would require special legislation 
and take a long time, and they conse- 
quently drew up a working agreement 
which groups them under the same au- 
thority. 

_ This was all the more important as 
the main line of the Midi Railway, which 
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runs from Bordeaux to Séte, is really only 
a cross-country line, whereas all the ra- 
diating lines from Paris cross this rail- 
way system before they reach the fron- 
tier. Starting from Paris, these include 
two main lines which soon divide up 
into four international lines. The two 
outer lines avoid the Pyrenees : the west- 
ern line is the Bordeaux line which con- 
tinues to Hendaye-Irun, and the eastern 
is the Paris-Vierzon-Port Bou-Barcelona 
lines. The two central lines cross the 
mountains. For this purpose, the Paris- 
Vierzon-Limoges line branches off to 
Agen, from where there is an extension 
to Pau, Canfrane and Savagossa on the 
one hand, and to Toulouse, Puigcerda and 
Barcelona on the other. 

Although the Paris-Lyons-Mediterranean 
(P.L.M.) Railway is the largest of the 
French Systems (9 914 km., 7.e. 6 160 miles 
in 1932), at its departure from Paris it 
has only two main lines. At Dijon the 
principal line divides up into six direc- 
tions, five of which go towards the east- 
ern frontier, where they run through the 
Jura and the Alps through long tun- 
nels (1). 


XIII-3. — Competing lines. — The di- 
viding up of France into large regions 
served by different companies has avoid- 
ed, except in a few rare cases, all com- 
petition between the internal lines. When 
there is any competition it is due to the 


radiating lines becoming mixed up at 
their ends (table 82). 

The difference in the iength of the 
journey prevents any competition between 
Paris and Belfort or Clermont-Ferrand, 
but the case is different between Paris 
and Bordeaux. 

The special situation of the (Paris) 
Nantes to Landerneau line which pene 
trates a long way into the State Railways’ 
territory is similar to that found in Eng: 
land in the Exeter, Plymouth and Ilfra- 
combe district. But as from this year 
competition has stopped and as the result 
of an agreement made between the Paris- 
Orleans and the State Railways, the ex- 
press trains from Paris run over this latter 
Company’s lines as far as Redon, whence 
they continue to Landerneau on the Paris- 
Orleans line. The distance by this joint 
route is only 702 km. (456 miles). 

More recently a more radical measure 
was decided upon and the State has taken 
over, as from the 1st January 1934, the 
operation of the Briton system of the 
Orleans Company, which includes the 
line from Savenay to Landerneau and its 
branches. 

However, if there is no internal com- 
petition, international competition is very 
great in certain directions. 

First of all, this is the case with the 
services between Paris and London via 
Folkestone, Calais, Boulogne (all ports on 
the Nord system), Dieppe or Le Havre 


(1) The Vallorbe line runs through the Jura 
by the Mont d’Or tunnel which is 6100 m. 
(20 013 feet) long and lies between Frasne and 
Vallorbe. 

The Geneva line between Bellegarde and Ge- 
neva runs through the Credo tunnel which is 
3949 m. (12 957 feet) long. 

The single-track line from Bourg to La 
Cluse, and from thence to St. Julien and Ge- 
neva, has a tunnel 2551 m. (8370 feet) long. 

Finally the Modane line runs through a se- 
ries of tunnels, the longest of which are those 


of Mont-Lépine (3.062. m. = 10046 feet) be- 
tween St. André-le-Gaz and Chambéry, and the 
Mont-Cénis tunnel (13:600 m. = 8.45 miles) 
between Modane and Bardonecchia. 

The Lyons to Briangon line, which is quite 
close to the above, passes under the Cabre 
pass by means of a tunnel 3763 m. (12 346 
feet) long between Livron and Briancon. 

Further south, the Nice to Coni line passes 
through the Brauss pass tunnel, which is 
5 939 m. (19 485 feet) long and that of Mont- 
Grazian 3 888 m. (12 756 feet) long. 
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TABLE 82. 


DISTANCES BETWEEN PARIS AND THE PROVINCES 


BY COMPETING ROUTES. 


Paris, Est-Belfort . 
Paris, P.-L.M.-Belfort. 


Paris, P.-L.-M.-Clermont-Ferrand. 3 
Paris, Quai d’Orsay-Clermont-Ferrand 


Paris, Quai d’Orsay-Tours-Bordeaux 
Paris, Montparnasse-Saumur-Bordeaux 


Paris, Quai d’Orsay-Tours-Nantes . 
Paris, Montparnasse-Le Mans-Nantes . 


Paris, Montparnasse-Nantes-Landerneau . 
Paris, Montparnasse-Rennes-Landerneau . 


Distance 


Companies. 

Est. 443 275.3 
P.-L.-M 503 312.6 
P.-L.-M 420 2161.0 

P.-O. 509 316.3 

P.-O. 588 365.4 

State 615 382.1 

P.-0. 431 h 267.8 

State. 397 246.7 

P.-O. 770 478.5 

State. 605 375.9 


REFERENCE:— 
wm 0. LINES TAKEN OVER BY FRENCH STATE RUS 


== MAIN LINES 
——— SECOHDARY LINES 


FRENCH STATE RS 


INARQ ~~~ NARROW GAUGE LINES 


Ch sz MAIN LINES 
\ —i—— SECONDARY LINES 
Sey I ONARROW CAUCE LINES 


aa -ORLEANS 6Y 


—— PRIVATE RAILWAYS 


Va UNS <= 
0 0 20 30 40 ud. 2 
0 10 20 30 40 50 60 70 80Km 
Fig. 33*, — Paris-Orleans lines in State Railways territory, now transferred to the latter 
Administration. 


(belonging to the State Railways). We . 


have given the details in table 12. 

From London to Germany, the Calais, 
Lille (Nord system), Brussels, and Colo- 
gne line is in competition with that from 
Ostend (ef. table 14). 

From Paris to Vienna the « Orient Ex- 


(*) This map is reproduced from The Rail- 
way Gazette. 


press » and the « Arlberg Express » both 
run over the Est and the Alsace-Lorraine 
Railways, one of them going via Stras- 
bourg and the other via Basle (cf. table 
19). But as regards the Near East these 
two lines are in competition with the 
« Simplon-Orient Express » which runs 
over the P.L.M.’s lines. 

Finally the French sections of two 
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main lines to Madrid, by Hendaye or by 
Port-Bou are both part of the P.-O. and 
Midi systems. 


The Alsace-Lorraine Railways differ 
from the other French systems in that 
their main line trains have two distinct 
destinations. This is due to the fact that 
this System deals with a longitudinal 
traffic current from Dunkirk, Holland 
and Belgium towards Basle, and a cross- 
country traffic as an extension of the 
radiating line coming from Paris, and di- 
rected towards Germany. 

‘The trains from Holland to Basle 
through Belgium and Alsace-Lorraine are 
in direct competition with those of the 
right bank of the Rhine. On the other 
hand, the services from Calais and espe- 
cially those of Dunkirk to Basle endeav- 
our to capture the Anglo-Alsacian traffic 
and divert it from Belgium to the be- 
nefit of the French ports. The result 
has been that the express services’ of the 
Alsace-Lorraine Railways have been par- 
ticularly well developed although it is a 
System that does not serve the capital. 

While Alsace-Lorraine was part of the 
German Empire the speed of the trains, 
governed by the Imperial regulations, was 
kept within modest limits. But since the 
country came under the French flag, their 
maximum speed has been increased to 
120 km. (74.5 miles) an hour. Although 
this has only been allowed within the last 
two years, the Alsace-Lorraine have made 
such good use of the authorisation that 
to-day they operate the French train with 
the highest overall speed . 

Finally it was also on account of the 
change in ownership that the longitudinal 
services had to be speeded up and im- 
proved, so as to attract and keep in Al- 
sace-Lorraine part of the traffic. In fact, 
when the lines of the two banks of 
the Rhine which assure the Basle-Am- 


sterdam services were under the same 
central administration at Berlin, there 
could be no competition between them. 
The case of the services between England 
and Alsace was identical, since the arran- 
gement of the timetables and rates en- 
abled the Imperial government to favour 
traffic through Belgium to the detriment 
of Dunkirk and the French ports. To-day 
the situation is reversed, and the Anglo- 
Alsacian traffic goes via Dunkirk or Ca- 
lais and remains on the French side of the 
Belgian frontier. The only traffic of any 
importance between Basle and Belgium is 
that from Antwerp and Holland to which 
must be added the unimportant remain- 
ing traffic from Basle to the Belgian 
coast. 


XIII-4. — Alternative lines. — Because 
of the very constitution ef the French 
railways there are no more alternative 
lines than there are competing lines. Al- 
most the only case is on the P.L.M. where 
one of the alternative lines between Paris 
and Lyons, Paris and Tarascon or Lyons 
and Marseilles goes through so hilly a 
country that it is not fitted for fast ex- 
press services. 

In spite of some heavy gradients which 
have been maintained it was necessary to 
bore a series of long tunnels and even to 
have recourse to a helicoidal tunnel be- 
tween Moulins and Lyons (*). 

In addition to this, there are two dif- 
ferent lines running out from Paris, of 
much the same standard of construction, 
to some places in the outer suburbs. 

Of the two lines from Paris to Brussels, 
the Douai-Valenciennes line is too long, 


(1) The longest tunnels on the line are those 
of Les Sauvages which is 2 938 m, (9 640 feet) 
long, between Roanne and lyons, and the 
Echarmeaux (4153 m. = 13590 feet) between 
Paray-le-Monial and Givors. 
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TaBLE 83. 
ALTERNATIVE LINES, 


being 356 km. (221.2 miles) instead of 
311 (193.2 miles) by the usual route. 
As for the lines from Calais or Dun- 
kirk to Basle via Hirson or via Laon, the 
technical conditions of this Jatter route 
give it such an advantage over the Hirson 
route that although it is considerably 


longer, it is the only one served by ex- - 


press trains. 


RUN Distance 
Company. 
Km. | Miles. 
MAIN LINES. 
Paris Nord. | Aulnoye-Mons (Brussels) Nord 2501) 15523 
Do. Valenciennes-Mons (Brussels). Do 314 192.8 
Paris Est. Chalons-Amanvilliers-Metz. Kst-A.-L 351 218.4 
Do. Chalons-Thiaucourt-Metz Do. 444 255.4 
Do. Naney-Metz. . . Do. 444 255.4 
Calais Mar. Lille-Hirson-Strasbourg-Basle . N.-E.-& A.-L.] 727 451.8 
Do. Amiens-Laon-Chaumont-Basle. 0. 783 486.6 
Paris P.-L.-M. | Dijon-Lyon P.-L.-M 512 324.4 
0. Nevers-Lyon . Do, 508 | 315.6 
Paris P.-L.-M. | Lyon-Valence-Tarascon . P.-L.-M 763 A744 
Do. Clermont-Ferrand-Tarascon. Do. 752 467.1 
Lyons-Perr. | Arles-Marseille. P.-L.-M 291 180.8 
Do Grenoble-Marseille. Do. 307 190.8 
OvutTER SUBURBS. 

Paris Nord. | Chantilly-Creil . Nord. 61 37.9 
Do. _-| Pontoise-Creil Do. 73 45.4 
Paris Est. | Noisy-le-Sec-Verneuil-l’Etang . Est. 5d li: e829 
Do. Champigny-Verneuil-l’Etang Do. 55 34.0 
Paris P.-L.-M. | Moret-Montargis ; P.-L.-M 448 73.3 
Do. Malesherbes- Montargis Do. 126 77.3 

Paris P.-L.-M. eS - Brunoy - Melun-Fontainebleau-Mon- 
tereau P.-L.-M. 719 49.4 
Do. villewative: Corbeil-Melun- ‘Hericy ‘et Montereau. Do.. 95 59.0 
Paris St-Laz. | Argenteuil-Mantes. State 58 36.0 
Poissy-Mantes oO 58 36.0 


XIII-5. — Cross-country lines (fig. 34). 
— Although they are less numerous and 
above all less important than on the Eng- 
lish railway systems, the French cross- 
country lines are nevertheless just as in- 
teresting, though most of them are neces- 
sarily inter-company lines. 


Nord, Est and Alsace-Lorraine. — In 
the north-east there are two lines of this 


Fig. 34. — French main cross-country lines. 


Explanation of French terms : 
Lignes transyersales = Cross-country lines. — Lignes rayonnantes = Radiating lines. — Sections 
communes, etc.... = Cross-country and radiating sections. 


sort, which facilitate communications, be- 
tween the ports of the Straits of Dover, 
Basle and beyond. 

The first is a boundary line which from 
Calais or Dunkirk runs along the Belgian 


frontier via Lille, Hirson (Nord) and Metz 
(Est) as far as Strasbourg and Basle 
(Alsace-Lorraine) . 

The international services from Lon- 
don to Brussels via Dunkirk and via Ca- 


aye 


PARIS 


panties 


ga petase! hla 


(See legend, fig. 7, page 1028/46 of the November, 1933, Bulletin.) 


Fig. 35. — Lyons, Strasbourg and Bordeaux train speeds. 
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lais make use of this line only as far as 
Lille, while the services to Strasbourg 
and Basle run over it all the way. 

Before the War, part of the « Nord Ex- 
press » ran over it as far as Aulnoye 
whence it went to Jeumont to meet the 
Paris-Liége-Berlin portion of the train. 
Bui by the new arrangements it now runs 
from Calais to Lille-Brussels where it 
joins up with the Ostend section and both 
parts link up with the Paris-Berlin train 
at Liége. The following are the compara- 
tive distances by the two routes : 


Calais-Brussels-Liége, 326 km. (2103 miles). 
Calais-Jeumont-Liége, 340 km. (211.3 miles). 


The second boundary line, which is 
more or less parallel to the first, is 
half-way between the frontier and the ca- 
pital. This enables trains from Calais or 
Bouloens to avoid Paris by following a 
large arc of a circle stretching from 
Amiens to Laon (Nord Railway) and to 
Chaumont (Est) where it joins up with 
the Paris-Belfort and Basle line. 

The « Oberland- Engadine Express » 
and the « Calais-Delle » make use of this 
route, as well as the « rapides » (fast ex- 
presses) from Calais (and Boulogne) to 
Basle and Berne. © 


Alsace-Lorraine and P.L.M. — These 
railways are connected by the longitudinal 
Strasbourg-Besangon-Lyons line, which is 
run over by direct services to the Riviera 
and was formerly used by the « Riviera 
Express » from Berlin. 


The P.L.M. and the Paris-Orleans. — 
Two cross-country lines connect Lyons 
with St-Nazaire [via Nevers (P.L.M.) and 
Nantes] in the north-west and to Bor- 
deaux in the south-east (via Gannat, cut- 
ting across all the lines radiating from 
Paris towards southern France, The sec- 


_ond of these two large cross-country lines, 


which is known as the « line of the 45th 


417 


164 


parallel », is run over by one of the im- 
portant French trains, the « Milan-Bor- 
deaux », and for some time was also used 
by a section of the « Simplon-Orient Ex- 
press ». 


P.L.M. and Midi.— Further south there 
is another boundary line which in this 
case follows the southern frontier of 
France, first of all along the Pyrenees, 
and then along the Mediterranean coast. 
This is the main line of the Midi Railway 
from Bordeaux and Bayonne to Toulouse, 
Narbonne and Séte, where the P.L.M. con- 
tinues it through Nimes to Marseilles and 
Ventimiglia. 


The State and Midi Railways. — Because 
of the layout of their system, into 
which has been incorporated the former 


Ouest Railway, the State Railways are able 
to establish important diagonal services 
within their own territory. This was the 
case when they set up the services from 
Dieppe and Saint-Malo to Nantes, which 
are continued to Saintes and Bordeaux. 
In Summer, the Midi runs these services 
as far as the Spanish frontier. 


The main line and each of the two 
branches of this fork are run over by the 
express trains of the State Railways : 


a) the « Cote d’Emeraude-Pyrénées Ra- 
pide » which runs between St-Malo and Bor- 
deaux, and in Summer, goes as far as Irun; 

b) the « Manche Océan Rapide » which starts 
from Dieppe Harbour where it picks up the 
English traffic which it takes to Bordeaux, 
and in Summer, as in the case of the former, 
is continued as far as the Spanish frontier. 


TABLE 84. 


A FEW CROSS-COUNTRY LINES. 
(Fig. 34.) 


Distance. 
= 


Km. Miles. 


COMPANY AND RUN. 


Speed. 
Time of Time || ——_~———— 
departure. | spent.}! Kin fh. | Miles|h 


Norp. 

Jalais to Saint-André (Brussels). || 103 64.0 ||R 10.50a.m.] 1.07 || 92.2 | 57.3 Pullman. 
ALSACE-LORRAINE. 

Basle-Strasbourg and Luxembourg. || 365 | 226.8 9.20 a. m.| 3.56 || 92.8 | 57.7 Ndelweiss. 
Mulhouse-Strasbourg . oR e409 62.7 9.44a.m.| 1.01 || 107.2 | 66.6 Do. 
Strasbourg-Metz . 159 98.8 10.50 a. m.} 1.32 |] 103.7 64.4 Do. 

Mip1, il 

I 

3ordeaux to Séte . 426 264.7 WeCOO. Mel ied 58.3 87.9 

STATE. A ’ 
Saint-Malo-Nantes-Bordeaux S. J.|| 516 | 320.6 || 7.30a.m.| 8.51) 58.4 | 36.2 CC Sorat 
Dieppe-Nantes-Bordeaux S. J. . 845 | 525.1 |/R 10.40 p.m.}14.45 || 57.3 | 35.6 | Manche-Océan. 


Strasbourg, Lyons and Bordeaux are so 
far from Paris that these towns are im- 
portant secondary centres with their own 
radiating services : 


From Strasbourg to Dunkirk; 
From Strasbourg to Lyons and Marseilles; 


From Lyons to Strasbourg; 
From Lyons to Bordeaux; 
From Lyons to Saint-Nazaire; 


From Bordeaux to Nantes and Saint-Malo; 
From Bordeaux to Nantes and Dieppe; 
From Bordeaux to Lyons; 

From Bordeaux to Marseilles. 
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SOME INTER-COMPANY THROUGH TRAINS. 
(Fig. 34.) 


Distance * A Speed 
COMPANY AND THROUGH ped RA i Time of Time ; 
TRAIN SERVICES. Km. | Miles. departure. Viles/. | Kin jh. 
Norp, Esr. 
and ALSACE-LORRAINE. 
Dunkirk-Hirson-Strasbourg. . .] 706 | 438.7 6.28 a.m. 85.38 | 53.0 
Boulogne-Laon-Chaumont-Basle .| 738 | 458.6 5.46 p. m. 835205) 91.7 Winter. 
Calais do. do. don, 783 486.6 7.42 p.m 84.2 5223 
Etaples-Laon. . . . . . sf 204 | 125.8 6.14 p.m. 92.0 | 57.2 i 
Laon-Chaumont. .. . . .]| 2438 | 450.4 8.34 p. m. 87.8 | 59.1. Winter. 
Laon-Chalons.. Sean ae te LOo 67.7 8.34 p. m. 83.8 | 52.1 Summer. 
Lille-Chaumont-Dijon. . . . .f 506] 344.4 |IR 2.40p.m. 60.5 | 37.8 
Boulogne - Chalons - peg - Stras- 
bourg peti, _ 2) 670") “416.58 5.46 p.m. 78.2 | 48 6 |Orient-Express. 
Norp and picts Baty AYS. 
| Paris N.-Liége Guillemins . . .]| 367 | 228.4 10.10 a. m. 95.7 | 59.4 
Paris N.-Brussels Midi . . . .] 344} 198.4 11.25 a. m. 95 7 | 59.4 {Etoile du Nord. 
Aus.-Lorr., Est and P.-L.M. 
Strasbourg-Belfort-Lyons. . . .] 474 | 294.6 41.06 p. m. 60.0 | 37.3 
P.-L.-M. and P.-O. 
Lyon Saincaize-St-Nazaire . . .]| 803 499.0 7.45 a.m. 2.4 44.7 ‘ 
Lyon-Gannat-Limoges-Bordeaux .}] 626 | 389.0 Helo pam. 49.8 | 30.9 pean 
eaux, 
STare and P.-O. 
Paris-Redon-Landerneau . . . .] 702 | 486.2 8.20 p. m. 53.7 | 33.3 
Mipr and P.-L.-M. 
Bordeaux-Narbonne-Vintimille. .} 941 584.7 5.15 p.m. 5676 | 35:2 
Srate and Mini. 
Dieppe-Nantes-Bordeaux-Hendaye. } 1077 669.2 |IR 5.33 p.m. 57.6 35.8 | Manche-Océan. 
St-Malo-Nantes do. do, =] wt 466.6 8.08 a. m. 60.7 | 37.7 | Pyrénées-Céte 
d’Argent Exp. 
P.-O. and Mint. 
Paris-Bordeaux H.. . + weet, gold: aloes 41.00 a. m. 83.4 | 54.6 | Sud Express. 
Paris-Narbonne-Port Bou. . . .{ 973 | 603.6 12.45 nigh] 9, 65.0 | 40.4 | Barcelone Exp. 
Marseille-Port Bou. . . . . .{ 3882) 2387.3 8.45 p.m.| 8.04 47.8) eos 


The above are cross-country lines when running any distance start from such 
considered in their relation to the whole secondary centres, as the local traffic is 
system, but unlike when starting from. not sufficient to justify this (cf. fig. 35). 
Paris, relatively few non-stop services We have already said how the line from 
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. first is connected to Paris by 


the Paris-Orleans and to Saint-Malo and 
‘Deauville by the State. As for the second, 


it is served by trains from different parts 
of the interior and from abroad. There 
are through trains from Calais, Paris, 
Bordeaux, Strasbourg and Geneva (via 
Lyons) and a series of « de luxe » trains 
from Calais-Paris, Rome, Berlin, Vienna 
and Milan, and formerly also from Saint- 
Petersburg and Amsterdam. 


CHAPTER XIV. 
The trains. 


XIV-1. — Generalities. — We do not 
claim to give a complete study of the 
French train services : we shall limit our- 
selves to a few remarks, particularly as 
regards their speed. 

The main lines — and only the main 
lines — are run over by fast express 
trains, most of which are made up of 
rolling stock belonging to the companies 
themselves and some of them, some of 
the most important in fact, of stock be- 
longing to the International Sleeping Car 
Company. Many of these trains are limit- 
ed trains, which we will consider first of 
all. 

The boat trains form a second import- 
ant group. 

Competition of road transport has 


forced the railway companies to pass 


from the defensive to the offensive, which 


explains the putting into service of an 


interesting series of accelerated trains. 


rough coaches — 
cea host os 


TaBLE 86. 
SEASONAL SERVICES TO SEASIDE AND HEALTH RESORTS. 


Distance * Speed 
COMPANY AND RUN. —_~_———_||_ Time of Time = ||——~~__ 
Kile Malest departure. spent. ff am jp. | Miles. 
Norp. 

Paris oN. cHtaplessart e. eich = 227 | 144.0 10.00a.m.| 213 || 102.4) 63.6 

Do. Le Tréport. so eh Oc ROM Rese mia mee se 70.0) 43.5 
STATE, 

Paris-S.-L.-Saint- i neondlts een Rap cOSe ee Zoi 4.35 p.m 2.45 75.3} 46.8 | Slip coaches. 
Do. -Etretat. . . ‘cna cle 2300s 0) 3.04 75.0) 46.6 Do. 
Dos -Deauvilllesss veo cae a Colo lies 1.50 p.m 2.00 |] 110.5) 68.7 Railears. 
Do. do. Diesen se eet te te eaO 148.5 Do 2.34 95.0} 59.0 Do. 

Paris M.-Briouze-Bagnolles . . .{ 256 | 457.0 41.20a.m.| 3.55 65.4] 40.6 
Do. -Saint-Malo . . . . .f 456 {| 289.3 AZ 05anoon meno ne Teas. 2 
Do. -Dinard:.) .hice .otinalee th tiATelneceee 4.45p.m.| 7.04 67.2) 41.7 
Do. “UARLOD Se eee 4p eet | STOAGL | MOaoO) Do. 7.20 95.0} 59.0 

Bordeaux 8. J.-Royan. . . . .} 467-| 103.8 5.47 p.m 2.02 82.2) 54.4 

Do. S. Pde Gravel eae. 405 64.0 2.04p.m 1.48 60.0) 37.3 
Do: 8. id-Areachow. el eet. 96 59.6 1.24 p.m 1.48 44.0] 27.3 

Paris M.-Les Sables d’Olonne . .}| 476 | 293.3 3.00 p. in 7.05 67.2) 44.7 
Do. -Le Pornie. . . Fe Send PLES 285.2 10.25 p. m 8.35 53.5} 33) 2 
Do. “La Rochelles,—. = aI, 46 290.2 12.40 noon 6.19 74 0} 46.0 
Do. -Royan . - .f 526 | 326.8 Do. 6.50 77.0] 47.8 
Do. -Rochefort-Fourras. . . 493 | 306.4 Do. 7.03 70.0] 43.5 

Paris-ORLEANS. 

ParisiQ. Oi-Biarritz. 2Ghapesee 799 4) 496.4 44.00a.m.} 9.45 86.4] 53.6 | Sud Express. | 
Do. “Lay Baile: awioasaks s- le soko sue oe 0s0 12.30 noon], 6.57 74.1] 46.0 | 
Do, “Te CrasiGe 0 cag sala Deda econo 7.20a.m.} 6.58 THs2ht 46.7 

Paris Q: 0 -Royatien.p = sawn ee O04 | predoue 40.35a.m.| 10.49 46.6} 29.0 
Do. -Mont-Dore = 2". 9...) 470 295.7 Do. 8.09 56.2) 34.9 
Do. -Néris-les-Bains. . . .]| 338 | 240.0 Do. 5.00 67.4] 41.8 
Do. -Vie-sur-Cére. . . . .| 579] 359.8 Toc patie Meds 51.6] 34.8 

Bordeaux-Mont-Dore . . . . .f 205 127.4 ||R 10.06 a.m. 7.54 25.9) 16.4 

Lyons-Mont-Dore. ois topcase) Sse abe o36 mo sue see 

P.-L.-M. 

Paris P.-L:-M.-Vichy .. 0°. 3° 865°) 12268 44.00a.m.} 4.50 76.5] 47.5 

Metz-Vichy. one fur DAL 335.5 8.50a.m.) 9.20 54.9] 34.2 

Paris P.-L.-M.-Vals-les-Bains. . .| 687 | 429.9 ||R14.25a.m.| 10.25 66.3] 41.2 

Paris P.-L.-M.-Evian . . = tof 26504) 40829 8.20a.m.| 10.55 55.0] 34.2 
Do. -Aix-les-Bains. . .| 560 | 348.0 8.40p.m.| 7 53 712.0) 44.7 
Do. -Chamonix ..-. .]| 744 | 443.7 8.00p.m| 12.40 56.0] 34.8 
Do. -Grenoble. . . . .| 633 | 898.4 9.40p.m.| 9.40 65.5] 40.7 
Do. -Briangon . . . .f 861 | 535.0 Do. 14.35 59.4] 36.7 

Est. 

Paris E.-Vittel . So Wed EEA Ue tee or d3 10) 10.20 a.m 5.40 71.8) 44.6 
Do. -Bourbonne-les-Bains . .| 354 | 220.0 Do. -"5.08 70.4] 43.5 
Do. -Gérardmer ... . .| 461 | 286.4 Do. 6.59 65.9} 41.0 
Do. -Blombiéres . . . . .J 402 | 249.8 Do. 5.36 71.2) 44.2 

Mip1. 

Paris Q. O.-Lamalou-les-Bains . .| 850 | 528.2 7.20p.m.| 42 54 66.2] 44.4 

Do. -Bagnéres-de-Bigorre. .]| 947 | 569.9 Do. 45.04 60.4) 37.3 
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These consist first of all of the local 
trains, and then of a new class of train : 
the « light trains » whose speed must be 
noted. 

Then there are railcars, which are a 
recent development but are already used 
for many local services, and for fast and 
even fast express services. 

Mention must also be made of the goods 
trains and of a class of train that is still 
found on certain French and Spanish 
lines : the mixed trains. 

Finally a special chapter should be de- 
voted to the French services of the Inter- 
national Sleeping Car Company. 


XIV-2. — Limited trains. — Besides 
trains made up of stock belonging to the 
International Sleeping Car Company, 


there are a certain number of other limit- 
ed trains. First of all there are the 
fast express trains run by the Compa- 
nies, three of which start from Bordeaux: 
the « Pyrénées-Céote d’Emeraude » and - 
the « Manche-Océan » belonging to the 
State Railways, and the « Bordeaux-Mi- 
lan Rapide » run by the Paris-Orleans 
and the P.L.M.; the latter has taken over 
the section of the « Simplon-Orient » 
which formerly gave this service. 

On the other hand, the « Céte d’Azur 
Rapide » and the « Sud Express » run by 
the P.L.M. and the Paris-Orleans Rail- 
ways are composed entirely of Pullman 
cars. 

Furthermore, certain seasonal trains 
run in the Summer to serve health or 
seaside resorts are also limited trains. 
Table 87 gives some examples. 


TABLE 87. 


A FEW LIMITED TRAINS. 


Paris-Vittel 


Paris-Mantes-Havre. 


Distance 
COMPANY AND RUN. 


Km, | Miles. 


Esr. 
571 230.5 
Strate. 


144.7 


Do.  -Saint-Valéry . 202 | 125.5 
Do. MeCuIMp..19. >, "| 223 138.9 
Do. -Froberville-Etretat.] 220 136.7 


XIV-3. — Ports and boat trains. — Se- 
parate mention must be made of the 
ports for the cross-Channel services and 
those for the transatlantic or transmedi- 
terranean services, as the trains meeting 
the boats have different characteristics in 
each case. For convenience, they may be 
grouped into three classes : services ra- 


Speed 


a 


Km, Miles/h. 
| 


Time 
spent. 


| Time of 
departure. 


10.20 a. m. 


5.10 


4.35 p.m.| 2.33 || 89.3 ‘ 
Do 2.45 || 73.5 45.7 
Do. 2.48 || 79.6 49.5 Slip coaches. 
Do, | 2.48|/'78.5| 48.8 | 


diating from Brussels or Paris, the other 
services to or from the interior of the 
country, and finally the international 
services. 


The radiating services are run regularly 


to the Channel ports and recently to the 
Mediterranean ports also. 
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TABLE 88. 
FRENCH PORT SERVICES. 
COMPANY. PORT Maritime service. Destination of trains. 
a) Raprtatine Lines. 
Nord Dunkirk. Folkestone. From Paris and Brussels. 
Do. Calais, Dover. Do. 
Do. Boulogne. Folkestone. Do. 
State Dieppe. Newhaven. Only from Paris. 
Do. Havre. Southampton. Do. 
P.-O. Port-Vendres. Algeria. Do. 
P.-L.-M Marseilles. North Africa. Do. 
b) OTHER INTERNAL SERVICES. 
Nord Dunkirk. Folkestone. Nancy or Strasbourg-Basle. 
Do. Calais. Dover. Laon, Belfort and Basle. 
(« Calais-Delle » train). 
Do. Boulogne. Folkestone. Laon, Belfort and Basle. 
State. Dieppe. Newhaven. Nantes, Bordeaux and 
Hendaye (« Manche-Océan >). 


In the case of traffic to and from the 
interior, regular boat trains are only run 


Calais (Boulogne)-Paris Nord 


Do. -Brussels a eee 

Do. do. (Pullman). 

Do. -Laon, Basle . : 

Do. -Lille, Hirson, Basle 
Dunkirk Mar.-Paris-Nord. . . 

Do. -Lille, Hirson, Basle.. 


During the 1930 Summer, the Tilbury- 
Dunkirk service was still in connection 


with a series of continental express trains, . 


the first of which left the harbour station 
at 6.15 a.m. for Basle, the first stop being 


between Paris (and Brussels) and the 
ports on the Channel and Mediterranean : 


450 to 600 t. (442 to 590 Engl. tons). 
410 to 510 t. (403 to 502 Engl. tons). 
305 t. (300 Engl. tons). 
520 to 620 t. (512 to 610 Engl. tons). 
465 t. (457 Engl. tons). 
390 to 435 t. (884 to 428 Engl. tons). 
465 t. (457 Engl. tons). 


Hirson (1); the second left at 6.25 a.m. 
for Paris, and only stopped at Dunkirk- 
Town (?); the third at 6.30 am. for Lille 
with through coaches for Basle and Brus- 
sels, and finally the fourth at 6.35 a.m. 


(1) After Hirson it only stopped at Longuyon, Metz, Strasbourg, Mulhouse, and Basle, 
where it arrived at 3.30 p.m., with an extension to Milan (arriving at 11.40 p.m.) and a 
coach for Lucerne. Another section went to Interlaken (in 1929) via Nancy, Lure and 


Delle. 


(2) It arrived at Paris at 10 a.m., having taken 200 minutes to cover the 189.5 km. (117.7 
miles), i. e. with an overall speed of 91.4 km. (56.8 miles) an hour. One coach went 
directly through Paris to Lyons, making use of the Paris Ceinture Railway. 


| 7 ‘ 
192/449.3 || 8.46 p. m.| 3.26 
226|440.4 |IR 9.03a. m.| 2.54 
258)460.3 || 5.35 p.m.) 3.24 
312/493.8 || 6.15 p.im.| 3.45 
- 299/180.8 IIR 10.00 a. m.| 3.05 
254/157.8 || t 4.40 p.m.| 2.34 
266|161.8 $35 psm.| dell 
169|105.0 ||R 10.45 a. m.| 2.26 
228)4141.7 |IR 7.55 p.m.| 2.40 
239)148.5 || 40.20a.m.} 4.28 
960/596.5 ||R 10.20 a. m.| 14.20 

860/534.4 || 44.49 a. m. 
ourg-Basle /wi32 434.8 hee Do: 40.20 
Basle. 783/486.6 || 7.42 p.m.| 9.18 
| Hirson-Basle . 761/472.9 ||R 8.50 p. m.|43.34 
rb. | Laon-Delle. 738|458 .6 6.02 p.m.| 9.52 
ae | Hirson-Basle . 801/497.7 ||R 8.50 p. m./14.49 
| Nantes-Bordeaux 845|525.1 3.34 p.m.}15.44 
Do. do. 5418 /317.4 8.08 a. m.| 8.45 
A.). |Paris-Calais . ab LAT2728.2 4.50 p.m.}18 45 
| Do. -Boulogne . | 1428/700.9 ||R 6.12 p.m.|18.13 

IR 10.08 


. |Bordeaux. . 


98 9 


| 73.3 


55.7 | 34.6 


55.3 | 34.4 | 


| 17.9 | 48.4 
rd .9 


|} 83.2 


AT.4 


94.4 58. 7 


St. 


69.4 
85.5 | 
83.0 
69 0 | 42.9 


45.6 


65.7 
Teucal 
Sane 


56.2 | 34.9 


74.8 | 46.5 
55.9 | 34.8 


40.8 
44,4 
52.3 


62.8 | 39.0 


1 62.5 | 38.8 
| 64.9 | 38.5 


47.6 | 29.6 


51.7 | Stops at Hazeb. 


Golden Arrow. 


Barcelone Exp. || 


Pullman Exp | | 


Do. 


“|| 


and Dover T. 


Since 14-6-33. |} 


Summer. 


Switzerland. | i 
Winter. 


Manche-Océan. 


Céte d’Emer 


P. & O. Exp 
Do. 


50.7 } Orient Express. 
Arlberg. Exp. 


Simplon- 


Orient Express. 


ooo p 7414|443.7 |IR_ 4.40 a.m.} 8.45 |) 81.6 
; elfort- -Basle. 783/486.6 |IR 3.35 a.m.} 9.50 || 79.2 | 49.2 
s-Va T1719 484.4 WR 2.2pa. m.|42.44 | 61.4. .37 9 
1 Do, ee : 989|614.6 |IR 44.50 p. m.]15.35 |] 63.5 | 39.4 
Mg -San Remo. 4 455 |904.0 2.30 p. m.}23.04 |} 63.4 
| 669/415.7 || 5.46p.m.| 8.34 || 79.4 | 49.4 
7381458.6 ll 5.46p.m | 8.44 |] 84.5 | 52 5 


"[Laon-Belfort-Delle Ge x IR 1.36a,m.|11.24 


68.6 | 43.3 


Do. do. -Basle. | uf 783 486. 6 [IR 12.25 nighi| 11.24 || 69.9 | 42.9 
| Do. do. -Delle, . . 6.02 p.m.| 9.04 |] 81.8 | 50.8 
|The Wguewee. sos le 353 842.0 8.58 p. m./24.40 |] 64.0 | 39.8 
| { ; 


Rome Express. 
39.2 | Cal.-Médit. Exp. 


Orient Express. 
Arlberg. Exp, 


Switzerland. | 
Do. 


Do. 


Rotterdam. 
Lloyd Exp. 


Douv = 
Aouthamyston. Folkestone s=SSSS 
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Fig. 36. — French boat trains. 


was a semi-through train with 1st, 2nd siderably slowed down, however, and 
and 3rd-class carriages (1). their number reduced to two only. 
Since then these trains have been con- The international services (apart from 


(1) This train served Lille, Arras, and other towns. 
On the return journey the trains were due to arrive at Dunkirk at 12.14, 12.23, 12.30 


(night) and 1 a.m. This last train left Basle at 3.12 p.m. and Milan at 6.50 a.m., and 
the time of arrival at St. Pancras was 9.27 a.m. 


ick a « e connec 
Ss in- 


arney, but on. ait oats ‘gies has 
e of four timings; it takes from 


0m. to 22 h. 47 m. to cover the dis- 


train is made up of 4 to 4 sleep- 
ars and a restaurant car belonging 
) International Sleeping Car Com- 
pany, in addition to the rolling stock be- 
Epeing to the railway companies. 


‘The Paris-Orleans has no transatlantic 
boat trains- On the opening of the pier 
Ver don on ee 22nd any, 1933, a Ls 


fr Soon 5 St. coat ae Bane Qa ie 


— In the: case of the services between Pa- 
otis and Algeria via Port-Vendres three 
_ carriages an Re aba (Quay) are 


= TT ————s 
p50), ” train ot 13 carriages iigine alto- 
ge r 540 t. (531 Engl. tons) left Bordeaux 
».m. and arrived at Paris Quai d’Or- 


"  nect oe he Se tone ae North oad 


South America, and between Paris and 


Bordeaux for ie liners to South and Cen- 


tral America. Too few passengers disem- 


bark at La-Rochelle-Palice to justify the 
continued running of the former special 


transatlantic boat trains. 

All these trains include a restaurant 
car belonging to the International Sleep- 
ing Car Company and, for the last few 
years, have been made up of special stock 
belonging to the State Railways, the serv- 


ice being assured by the International 


Sleeping Car Company (fig. 37). Below 
we give figures showing the utilisation of 
these trains during the last half-dozen 
years, 


Number 


Passengers. : 
8 of trains, 


1927 196 261 
1928 189 337 


1929 188 777 
1930 180 665 
1931 134 607 
1932 114 627 
Up to 
| August 1933, 58 139 


On certain days, such as the 7th June, 
1929, as many as 14 transatlantic boat 
trains arrived at Paris-Saint-Lazare, six of 
which came from Cherbourg with pas- 


sengers from the « Majestic » alone, and 


one left; on the 14th June there were 


8 arrivals and one departure; on the 
Ith September, 11 departures and 2 ar- © 
Tivals. 


(2) Two composite « couchettes » cars and 
one third-class carriage. 
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The new transatlantic stock (Pullman 
carriages) of the State Railways was put 
into service in 1931, and on certain days, 
in spite of the constant decline in the 
number of passengers, it had to deal with 
a heavy traffic (fig. 38). 

On the 12th June, 1931, for example, 
there were two Pullman trains for the 
« He de France », the first made up of 
8 Pullman cars (4 pairs), the second, three 
pairs and two second-class carriages. 

On the 2nd October, when the « Bre- 
men » sailed, the train consisted of 10 
Pullman coaches (5 pairs). 

On the Havre line, the fastest transat- 
lantic boat train (leaving at 8.23 a.m.) 
takes 2 h. 52 m. to cover, non-stop, the 
229 km. (142.3 miles) between Paris and 
Havre Harbour station, which corresponds 
to an average speed of 79.9 km. (54.7 
miles) an hour. The weight of this train 
(August 1933), made up of 9 to 13 ve- 
hicles is 386 to 563 t. (380 to 554 Engl. 
tons). When the weight is below 400 t. 
(393 Engl. tons) it is hauled by a Pacific 
engine; above this weight 4 Mountain lo- 
comotive is used. 

The fastest transatlantic boat train on 
the Cherbourg line (dep. at 10.20 a.m.) 
takes 4 h. 28 m. to reach the Harbour 
station, with a 3-minute stop at Caen. Its 
average speed is 82.8 km. (51.5 miles) an 
hour, and it weighs about the same as the 
previous train. It is composed of 8 to 
14 vehicles weighing 337 to 372 t. (334.6 


to 366 Engl. tons) and it is hauled by a_ 


Mountain locomotive when the weight 
is above 460 t. (453 Engl. tons). 


XIV-4. — Slip coaches. — This system, 
which is falling out of use in England, 
has been used for a very long time in 
France, where, at any rate on the State 
System, its use appears to be growing 
again, 

It was introduced in 1878, at Malaunay 
and at Beuzeville, during the seaside ho- 
liday season, and at Rambouillet during 
the hunting season. Apart from these 
seasonal cases, during the whole of the 
year the coaches for Le Pecq were slipped 
from the Paris to Saint-Germain train 
when running at. full speed and were left 
at the bottom of the bank. 

Since then, the system has been per- 
fected, and it was used during the 1933 
Summer for the new non-stop Paris-Ha- 
vre express, three lots of coaches being 
slipped during the journey, the (4st at 
Motteville, and the 2nd and 3rd at Bréauté- 
Beuzeville for Saint-Valéry, for Fécamp 
and Etretat (1). 


XIV-5. — Accelerated local trains, — 
The rearrangement of the timetables has 
been extended to these trains as well, 
seeing that it is perhaps even more im- 
portant in their case as they are more 
immediately affected by road motor com- 
petition. Table 90 gives details of a few 
runs. 

It will be noticed that the average speed 
is usually above 45 km. (28 miles) an 
hour including the stops. On-the Nord 
Railway, for a train which stops 16 times, 
13 minutes station time is allowed; on 


(1) The express No. 197 leaves Paris at 4.35 p.m. 

The Saint-Valéry portion leaves Motteville at 6.41 p.m. The Etretat and Fécamp portions 
leave Bréauté-Beuzeville togethér at 6.56 p.m. They are divided up at Ifs, one part leaving 
at 7.13 for Fécamp, and the other at 7.15 for Etretat. 


The Havre portion consists of a brake van, two 3rd-class- coaches and one Ist-class. 


The 


three other portions are each made up of one -Ist-class coach, one composite coach and a van. 
Consequently there are 10 coaches when leaving Paris. 
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TABLE 90, 


A FEW LOCAL TRAIN SERVICES. 


Distance : Speed © a 
COMPANY. RUN. — ~~ —— || Time of | Time | —_ as 
Km. | Miles. departure. |$Pent. |i, /h. | Miles/h. iz, “ 

Nord. Amiens-Tergnier . 80 | 49.7 OLat anime eteae-||| oc Wade. | 16 
Est. Vitry-le-Francois-Toul. . . 445 | 74.4 9.40a.m.| 2.34 || 45.4 | 280} 416 
Chalons/M.-Chateau-Thierry : 78 | 48.5 ee pais dA as 4 26.0 4) 44 
Langres-Port d’Atelier. . . 64 | 39.5 1.03 p.m.| 4.25 || 45.2 | 28.1 8 

Alsace (1). | Strasbourg-Wissembourg . 68 | 42.2 12.15 night] 4.31 || 44.8 | 32.3 14 
Strasbourg-Lauterbourg 56 | 34.8 7.59a m.| 1.46 || 44.2 | 27.4 9 

' Béning-Metz ake 62 | 38.5 3.04 p. m.| 4.20 |] 46.5 | 28.9 7 40 
P.-O. (1). | Etampes-Orleans. 65 | 40.4 8.26 a.m.] 4.24 || 48.2 | 29.9 9 
Orleans-Vierzon 82 | 50.9 9.23a.m.| 1.22 || 58.8 | 36.5 5 

Midi (1). | Bordeaux-Morcenx-Dax 148 | 91.9 8.48 a.m.| 3.46 || 45.3 | 28.2 | 20 
State (1). | Rouen-Dieppe . 61 | 37.9 10.48 a. m.} 1.02 || 58.7 | 36.4 4 
Paris-Rouen 140 | 87.0 || 414.05 p.m.} 1.56 |) 49.0 | 30.4 8 

Paris-Le Mans. 244 |130.5 6.13 a.m.} 4.42 |! 45.0 | 28.0] 18 

il i 


the Paris-Orleans Railway one minute is 
allowed for every stop. 

In order to achieve such tight timings, 
the trains have to be scheduled at fairly 
high speeds. On the Est Railway, the 
speed is 60 km. (37 miles) an hour, ex- 
cept for a few trains which run at 70 to 
75 km. (43 to 46 miles) an hour; on the 
Midi the speed is 65 km- (40.4 miles) an 
hour. 

The Nord Railway has completely re- 
vised all its local train services, 181 trains 
having been accelerated on the 2nd Octo- 
ber, 1932, and the remaining 463 on the 
45th May, 1933 (2). 

On the secondary lines of this System, 
the average speed formerly was only 27 to 


30 km. (47 to 19 miles) an hour, with 
stops in sufficiently populated districts 
every 3 or 4 km. Some of these lines 
were only served by 3 trains in each di- 
rection, the minimum allowed by the con- 
cession deed, instead of the 4 or 5 run 
before the War. Seeing that, in addition 
to this, the rolling stock was old-fashion- 
ed and uncomfortable, it was easy enough 
for the road motor services to compete 
successfully with the railway. 

Forced to face the fact that its trains 
would soon be running completely empty, 
the Nord drew up a programme for the 
improvement of the services, the meas- 
ures including acceleration to the extent 
that the overall speed was increased to 


(1) 1932-1933 Winter. 


(2) These trains working over 1600 and 1309 km. (994 and 808 miles) of line respec- 
tively, run daily 16072 and 12057 tr.-km.(9947 and 7 492 train-miles). 

The details which follow have been kindly supplied by the Nord Railway Company and 
have been completed by information obtained from a very detailed article by Mr. Barret, 
which appeared in the Revue Générale des Chemins de fer tor July, 1933. 


40 km. (25 miles) an hour in the case of 
steam traction and 50 km. (34 miles) an 
hour in the case of the railears which it 
was decided to use instead of locomo- 
tives. However, the maximum regulation 
speed 80 km. (50 miles) an hour was re- 
tained, which the old compound 6-wheel- 
ed coupled engines with wheels 1.75 m. 
(0 ft. 8 29/32 in.) in diameter reach in 
2 min. 15 sec. in a distance of 1500 m. 
(1640 yards), and from which speed they 
can stop in 500 m. (547 yards) with trains 
weighing about a hundred tons. 

To make the timings more flexible, the 
control service raised the maximum speed 
of the light trains from 80 to 120 km. 
(50 to 75 miles) an hour when more than 
5/6th of the vehicles are fitted with the 
continuous brake, to 105 km. (65.2 miles) 
when two thirds are, 95 km. (59 miles) 
when half are, and 80 km. (50 miles) 
when one third are. The maximum speed 
is still 15 km. (9.8 miles) on gradients of 
1 in 83 and over. 

The accelerated trains are made up of 
carriages of the 3 classes; 494 of them 
weigh less than 100 t. (98.4 Engl. tons) 
and the other 234 less than 150 (4147.6 
Engl. tons). They are made up as a rule 
of a composite 1st and 2nd-class carriage, 
these classes being little used (1) and a 
third-class coach, part of which has been 
made into a luggage van, which reduces 
the weight from 27 to only 15 tons, the 
4-wheeled van being cut out. Unlike what 
has been done in Belgium, where the 
number of stops has been increased, on 
the Nord a certain number have been abo- 
lished and the stopping time limited to 
30 seconds with 5 minutes at the junction 
stations, in spite of the suppression of 


(1) Over the whole of the System the fre- 
quentation of these classes, which is higher 


than on the secondary lines, is only 1 % and — 


5.7 \%. 


the allowed margin for making good pos- 
sible delays. The speed reduction to 
30 km. (49 miles) an hour, when passing 
through points, has also been done away 
with, either by taking the accelerated train 
over the direct line, or by locking the 
points that were not previously. 


A typical case to which Mr. Barret calls 
attention is that of the town of Beauvais, 
which is 68 km, (42-3 miles) from a main 
line and is served by trains coming from 
Amiens in 2 h. 24 m. with 24 stops, which 
account for 38 minutes in all (2), that is 
at an average speed of 27 km. (17 miles) 
an hour. The time taken for the journey 
has been reduced to 1 h. 34 m., the time 
spent in stops to 19 minutes, and the 
overall speed raised to 44 km. (27 miles) 
an hour. 


The journey from Busigny to Hirson took 
1 h. 42 m. with 27 minutes station stops; it 
now takes 1 h. 23 m. with 15 minutes station 
stops. 

The time of the journey from Valenciennes 
has been reduced from | h. 37 m. to 1 h. 20 m. 
and the stopping time at stations from 26 to 
18 minutes. 


These accelerations have made it pos- 
sible to gain about 25 % on the time taken 
for the journeys and advantage has been 
taken of the recasting of the timetables 
to improve the connections. 


Obviously there was much to be done. 
In view of the deplorable services former- 
ly found on the secondary lines, it was 
certain that the public would be only too 
glad to abandon the railway in favour of 
any other method of locomotion which, 
whatever it might be, could not but offer 
it advantages over the out-of-date services 


(2) This includes a 10-minute stop at Créve- 
ceur, to meet the regulation requiring all 
trains without lavatories to stop for 10 mi- 
nutes once in each period of two hours. 


e the first step 


ies to sonpee ‘ac els Stee Gel ae 
st trains and even express trains. From 
their very nature, such trains have always 
a limited number of places, and are some- 
times of one class only (1st or 3rd), some- 
times of two classes (1st and 2nd, or 1st 


is not to be ren- and 3rd), and sometimes of all three 
classes. : 
d Pt ure SF: TABLE 91. 


Trains 
and classes. 


. | Rap. (fast) I-IL.| 
Expr. 3 cl. 


; 
| T. A. (vailear) | 
Lire a 


1.U.L. (altra light) |] 
T-lt, © +} 


_ -Wissembourg . Do. 


ah Sélestat . 


YS bam ee te 


jac ‘The TU 1, (rains | pale eet rns) 


rin g the 1933 cee a series 
is Known as « eter » trains si- 


ie 


Distance 


-{Rap.(fast) T-IL.|| 274 
Expr. 3 el. | 408 | 67. 


urg to ven an exprest bene 
~ which only stops 3 times, only saves 9 mi- 
ag nutes on this run. In the same way, a 

od : local train takes 61 minutes from Metz to 


pede 4s) Wx 
ee: a. 


Time of 
Milés, departure. 


Thionville, while a T.U.L. only takes 35 
minutes though it stops the same number 
of times. 

The accelerated trains of the Est Rail- 
way are composed, while waiting for them 
to be replaced by railcars, of rakes of 
three 2nd and 3rd-class carriages. Most 
of them cover without stopping a section 
of main line and then serve all the sta- 
tions of a branch line, This is the case 
with the trains from Paris to Coulom- 
miers, which are run fast to Gretz and 


< 


oss 
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stop at all stations after that, and the 
trains from Paris to Chateau-Thierry 


are exceptions to this rule, and some of 
the accelerated trains also stop at inter- 


which are run-fast as far as Meaux and mediate stations between Paris and 
then become local trains. However, there Meaux. 
TABLE 92. 


EST RAILWAY’S ACCELERATED LOCALS, 


RUN. 


Paris-Meaux and Chateau-Thierry. 
-Paris to Meaux . j 


Do. suet sue Cldeay Alakas 45 

Meaux to Chateau-Thierry . 50 
Paris-Gretz and Coulommiers’ ; 73 
Paris to Gretz 39 


Gretz to Coulommiers . 


XIV-7. — Railcars. — All the French 
Railways use railcars in some of their 
services, but these vehicles have received 
more advertisement on the State Railways 
as they are the only System using them 
for express services up to now. Two types 
are in use and others which will replace 
the express or accelerated services are 
undergoing inspection or under construc- 
tion. 


Distance 
ee 


Miles. 


Speed 


OD 


“Km. | Miles/h. 


Time of 
departure. 


Number 
of stops 


nner Wnmwe 
= POL OOM 
weer -F- OCO 


The Bucatti petrol railcar, delivered in 
April 1933, has a power of 4 & 200 = 
800 H.P. and ores 20 tons for a seating 
capacity of 52 passengers, with standing 
room for 24 (fig. 39). During its trials 
this vehicle reached a speed of 173 km. 
(107.5 miles) an hour; it is now is work- 
ing the Paris-Dives and Houlgate fast ex- 
press service via Trouville-Deauville, run- 
ning from Paris to Trouville in one stage 
and then stopping several times beyond, at 
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39. — Bugatti fast railcar. 


PS ewes er 


CS 


OHO 


Tt! Te ti 
7 7 


i a 
2: S fl tieth A eee po 
LM, ale JE 


State Railways. 


eddddl\ 


Bierce 


wa is) 


lasses. ll emma, M departure. | spent. | | Emin. [Mitesin. : 


SiG t.50)p.m. | 2.28 || 98. 9] 61.4 4 Bugatti. 
137.3 || 1.50p.m. | 2.00 110.5) 68.7} — Do. 
14.3 || 3.52p.m. | 0.26 || 54.0} 33.6 3. Do. 
Local III. 48.6 || 6 24a.m. | 0.25 || 72.0] 44.7] 7 Renault. 
Rap. III. | Id. || 7.38a.m. | 0.20 || 90.0] 55.9] 1 Do. 
Do. 11.8 Do. 0.11 || 104.0) 64.6 | — Do. 
Do. 6.8 7.50 a.m. | 0.08 | 82.5) 51.8 | — Do. 
ik 26.7 || 9.06a. m. | 4 Micheline. 
aS LI. 84.4 |] 14.23 a.m. 4 
Do. Dien tee Giada als 1 
a ais 60.3 || 9.54 p.m. 11 
sa 3 cl. 89.4 7.40 a.m. 
92.5 || 5.47p. m. 


> 

- | Autosatos. | .m. 
Do. a.m. 
Do. . m. 


TA. (0) 1 


Micheline. 
0 


; nan Ares teak 
an-Le Boulou . 
ilouse-Auch E Aes. 3 


i es 
5 _ Norp. 


le Madeleine-Haubourdin- Lille. 


i? 

eil- Beauvais 4 
auvais-Amiens (Summer). 
lenciennes-Douai bas vate 


9 


0.33 67.3| 44.8 3 cond. Mich. | 
4.09 60.0} 37.3 3-43 cond. do. 
1 Micheline. 


Est. 
a: ul-Barisey-Mirecourt 
ngres-Poinson. Bsa ‘ ae 


aes 2 ay 


a "Ansace-LonRAINE (1). 


Fas ashourg-Hagenau 


‘. - 1983- 11934 Winter. — (2) Rap. = fast. — (3) T. A. = railear or motor train. — (4) T. T. = light train. 
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Fig. 40. — Fast Renault railcar. 
State Railways. 


Fig. 41. — Renault railear. 
Several railway systems. 


the same time maintaining a very high if anything happens to the railcars in 
speed between the stations. service. 

Railcars are very expensive, and as they Profiting by.the successful experiments 
are still, it must be admitted, in the ex- carried out by the Paris-Orleans Railway 
perimental stage, the Companies have no to increase the power of its locomotives, 
spares and are put to much inconvenience © the State Railways undertook a similar 


one stop, at Pont-l’Evéque. 
_ remarkable for such short distances. 
tain all-stop journeys are as interesting 


7 


4 


. ae ae 


ent po sibilities of loco- 
ved in this way are an 


Miles. 


. Kn./h. 
Miles/h. 


Its speed is 
Cer- 


as the above since they are made in 25 mi- 


nutes, including 6 stops, i. e. at the aver- 


age speed of 72 km. (44.7 miles) an hour. 


In this way 10 minutes are gained on the 
time taken by the light trains to cover the 
same distance. 

Ten other four-wheeled RENAuLT’s with 


-80-H.P. Diesel engines are used on im- 
portant cross-country routes (fig. 41). 


_ Like the above these railcars gain an 
appreciable time on the light trains which 


‘ they replace, only taking 40 minutes 


7 


stead of the 51 required by the latter. 
_ They weigh 11 tons empty, and contain 
76 first-class and 30 third-class seats. 


Denes are fitted with a Diesel motor giv- 


ing 85 H.P. at 1500 r.pm.; the trailing 
ticle is the driven one. There are four 


2h. 5)’ 


Jan. 1931 
5h. 


| FAST RENAULT RAILCAR carried on 
two bogies and driven by a 200-H.P. en- 
gine (fig. 40). — This unit weighs 22 t. 


(24. 7 Engl. tons), with 56 seats and stand- 


ing room for 10 passengers, and it is used 
on the hourly shuttle service between Li- 
sieux and Trouville, usually with only 


-Alencon- 
Sainte- 
Gauburge. 


Chartres- 


Cherbourg- 
St-Brieuc. 


Rouen. 


51 
31.7 
Oh. 44 
70 
43.5 
Oct. 1932 


97.6 188.3 96.9 

4h. 30° 
59 
36.7 

Oct. 1931 | 


9 h. 45’ 


55 
34.2 


66 
4] 
Oct. 1931 


54’ — = 


speeds forward and one reverse, so that 
it is possible to reach a working speed 
of 80 km. (50 miles) an hour, while a 
speed of 100 km. (62 miles) an hour was 
reached during the trials. 

On the Alsace-Lorraine Railways a Re- 
nault car has been in service since Sep- 
tember 1952. With a daily mileage of 
400 km. (250 miles) it assures the serv- 
ices between Strasbourg and Haguenau 
and Niederbronn, and from Strasbourg to 
Sélestat via Barr and via Erstein. Below 
we give the leading dimensions, as well 
as those of the Charentaise and de Die- 
trich cars belonging to the same Com- 
pany. 

The first MicHe.ine’s with pneumatic 
tyres were used from the 1st March to the 
18th September, 1932, between Méziéres- 
Charleville and Givet (64 km — 39.8 
miles) on the Est Railway. The ordinary 
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TABLE 94. 
MAIN CHARACTERISTICS OF THE ALSACE-LORRAINE RAILWAYS’ RAILCARS. 


TYPE OF CAR, 


Seats . 


Standing room for . rapa wi ercrte a 
Luggage . . Kgr. (1b.). 
Engine. : sprees 
> power . > ERP? 
Maximum speed on the level. . Ky./h. 
Miles/h. 


Weight, empty . . M. (Zngl.) tons. 
journey took 57 minutes instead of 4 h. 
35 m. taken by the local trains, including 
6 intermediate stops, 30 seconds heing 
allowed for each stop. 

From the 2nd October, 1932, these Mi- 
cheline’s took the place of local trains on 
the 42-km. (26.1 miles) section between 
Barisey-la-Céte and Mirecourt. 


Time taken for the journey in- 
cluding 11 stops of 30 seconds 
each . 54 minutes. 


Time taken by local steam train. 1 h. 23 m. 
Time taken by a mixed train . 2h. 38 m. 


Since then, various Railway Systems 
(the Paris-Orleans, the Nord and the 
State) have put Micheline’s into service. 
The last-named Administration has two 
types : some of them, in use since May, 
1932, weigh 4.8 tons, have seats for 24 
passengers and are fitted with a 95-H.P. 
Panhard motor. These work the Gran- 
ville service, giving, beyond Argentan, an 
extension of the express service from Pa- 
ris. With a mileage of 140 000 km. (68 350 
miles) in one year there were only 24 
punctures, the tyres lasting for 20 000 km. 
(12 425 miles) on the average. 


A reversible 1933 type, still with 6 pairs | 


of wheels, has 36 seats. These railcars 


Renault. Charentaise. de Dietrich. 


60 60 iD 
10 10 15 
1 000 (2 200) 1 000 (2 200) 1 000 (2 200) 

Diesel. Diesel. Diesel. 
250 80 2X 105 

93 90 100 

By (tle 56 62 

21 (20.7) 10.5 (10.3) 23 (22.6) 


which weigh 6.5 tons, have a 200-H.P. pe- 
trol motor with a maximum speed of 105 
km. (65 miles) an hour. 

We show in figures 42 and 43 the Mi- 
cheline put into service by the Nord Rail- 
way on the Creil-Beauvais line, as well 
as a larger Micheline (fig. 44). 

The Midi system makes use of PauLine’s 
to serve some secondary lines. The « No. 2 
Pauline’s », in service since August, seat 
53 passengers and have a luggage room 
with 10 m? (407 sq. feet) of useful floor 
space, and a driving compartment at each 
end. These vehicles, which only weigh 
12 tons empty, are driven by a 80-H.P. 
Diesel engine, which enables them to 
reach on the level a speed of 60 km. (37 
miles) an hour. They first ran on the 
Marmande to Mont-de-Marsan line where 
they covered 1 042 km.(645.5 miles) every 
day, instead of the 623 km. (385.5 miles) 
the steam trains used to run. According 
to the kind of train, the journey takes 
from 30 minutes to one hour less time; 
consequently this method of operation 
will be extended to the line between Mont- 
de-Marsan and Dax and Nérac and from 
Saint-Sever to Haguenau. 

This reduction in the time taken for 
the journey also applies to other types of 


Fig. 43. 
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Figs. 42 and 43. — Inside and outside view of Micheline railear used on the Creil to 
Beauvais line. 


vehicles. Thus the AuTosaTos runs from For some time this same railway has 
Toulouse to Auch in only 2 hours, while made use of the 4-wheeled CHARENTAISE 
the light trains take 2 h. 36 m. to 2h. railcars. 


44m. The State Railways have just taken de- 


f Fig. 44. — Micheline railcar. 
Nord Railway. — 


capt = 


cow F5 a. | 


Fig. 45. — Charentwise railcar. 
State Railways. 


livery of larger Charentaise railcars (fig. 


45) made of duralumin and aluminium, 


derived from the earlier type. These ve- 


hicles have four pairs of wheels grouped 


in twos, the two inner axles being driven 


by an 80-H.P. Diesel engine. They con- 
tain 55 seats and only weigh 10.5 tons 
empty. Their speed is 90 km. (56 miles) 
an hour on the level, 60 km. (38.3 miles) 


on gradients of 1 in 100 and 50 km. (34 — 


miles) on gradients of 1 in 66. 


Up to the present, only the State Rail- 
ways use AuTosaTos in France. The serv- 
ice we have spoken about, between Du- 
clair and Caudebec, is by road after 
Rouen. 

All the trains of the Lison-Isigny-sur- 


-Mer service are worked at the same speed, 
except one road motor car which takes 


28 instead of 22 minutes. 
The P.L.M. Railway has three types of 
railcars in service, two of which are igi 
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Fig. 47. — Railcar built YY the < Compagnie Générale de Construction >. 
tate Railways. 


Explanation of French terms in figs. 46 and 47 : 


Cabine de conduite = Drivyer’s eompartment, — Fourgon a bagages = Luggage compartment. — Comp! 
yoyageurs = Passengers compartment. — Place assises = Seats. 

Patins électro-magnétiques = Electro-magnetic shoes. — Strapontins relevables = Tip-up seats. — Siéges 
réversibles = Seats with reversible backs. — Comp‘ a bagages = Luggage compartment. — Carter du 


moteur = Engine housing. — Comp! postal = Mail compartment, 
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speed bogie vehicles, and the third, a less 
powerful vehicle with two pairs of wheels. 
Below we give some characteristics of 


these vehicles, as well as their actual 


working speeds. 


TABLE 95. 


MAIN CHARACTERISTICS OF THE PARIS-LYONS-MEDITERRANEAN (P.L.M.) RAILCARS. 


TYPE OF CAR. 
WHEELS. 


Bogies, wheel base . . . . . . / 


Aciéries du Nord. 
Bogies. 


Renault. 


: 4-weelhed. 
Bogies. 


2.88-2.05 m. 2:20 ms 
4 | (9 ft.5 25/64 in—6 ft.8 45/64 in.) (7 ft. 25/8 in.). 
Distance between wheel centres. | 14.20 m. (46 ft. 7 in.). 13.00 m.(4£ ft.8 in.). 
Wheel base (4-wh. cars). . . . «| 6.20 m. 
2. | 20 ftp in.). 
Driving wheels, diameter. 1.05 m. 0.85 m. 
: | (3 ft. 5 28/64 in.). (2 ft. 9 12 im.). er. on Sin, 
Carrying wheels gdigmeter . . . zi 0.85 m. 0.85 m. 
' [omer eR D Ee rie) 1B. ans) (2 ft. 9 12 in.) ae 9 1/84 M., 
Number of passengers, seated . | 73 56 40 
= = standing 20 10 10 
— ee total . 93 66 50 
Eugine, type ‘ , Diesel. Diesel. Diesel. 
cylinders. y 6 — 4-stroke. 12 — 4-stroke. 3 — 2-stroke. 
= transmission . eat he Mechanical. Mechanical. Mechanical. 
a= power. pleblee | 170 200 80 
== r.p.m. ric 900 1 400 1500 
Speeds . Km./h. (Miles/h.). 16.0 ( 9.9 20.4 (12.7) 20.0 (12.4) 
eo ‘ do. 25.5 (15.8) 36.2 (22.5) 32.0 (19.9) 
— do. | 54.4 (33.8) ' 61.4 ((38.2) 50.0 (31.0) 
= do. 88.0 (54.7) 100.0 (62.1) ae 
Weight, empty . . Met. (Engl.) tons. | te 24.5 (24.1) 11.3 (11.1) 
— in working order . do. 42.8 (42.1) 31.3 (80.8) 16.3 (16.0) 
~- adhesive . . . .do. 26.7 (26.3) | Lie2-(16.9) 8.2 ( 8.0) 
XIV-8. — Goods trains, mixed trains 3rd class: 50 km. (31 miles) and up to 
and suburban services, — In table 96 we 75 km. (47 miles) an hour. 


give some examples of goods trains (re- 
lating to the 1932/33 Winter). 

The slow goods trains on the Nord Rail- 
way are grouped into three classes, and 
their average speeds are : 


In the lst class : from 30 to 33 km. (18 to 
20.5 miles) an hour, with a maximum speed of 
50 km. (31 miles) an hour; 

2nd class: 40 km. 
up to 60 km. (37 miles) an hour; 


(25 miles) an hour and © 


Thus the Lille-Paris train (No. 5002) 
weighing a thousand tons, runs as class 3. 
Some of these trains make relatively long 
non-stops runs,such as 146 km.(90 miles) 
from Longueau to Paris-La Chapelle, via 
Ormoy. This is covered every night by 
coal trains weighing 1600 tons, coming 
from the Nord and Pas-de-Calais mines. 

On the Est System many goods trains are 
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timed at 50 km. (34 miles)’ an hour and 
trains fitted with continuous brakes may 
even reach this speed as their overall one. 
They often cover long stages without 
change of locomotive such as 205 km. 

(127 miles) from Chalons (marshalling 


-Bordeaux B.-Paris-Ivry . - 


| Metz-Réding . 


Paris-Ivry-Coutras. . . 


Montauban-Brétigny 
J uvisy-Chantenay . 


Lutterbach- Colmar. 


Batignolles-Havre . 
Caen-Batignolles 
Brest-Vaugirard. 
Argentan-Vaugirard 


Sotteville-Havre. 
Rennes-Trappes . 


Fig. 50. = 4-wheeled railcar. 
P.L.M. Railways. 


it is more surprising to find, 


S r than that of the Seeeaice 
English trains. The reason is that the 
nch Metro is worked on a different 


7 on one fa es between 


system, and that, in Paris, the stations 
are closer to each other than in London. 
This makes it possible to maintain a 
higher overall speed in London, where 
_ the running speed is, moreover, higher. 
It is interesting to give, for Paris, com- 
parative information about a typical tram- 
way line and a road motor service (table 
98). If the latter suffer from the road 
congestion, they are only meeting with 
the drawbacks inherent in surface lines. 


TABLE 98. 


: 2 SOME URBAN RUNS. 


MEANS OF TRANSPORT. 


aoe Biacoe eee wee <) .. Kena. (miles), 
, c me taken . — es, Min: 
7 a i nber of intermediate stops can are ‘ 
aa ‘Average stopping time . ia. Sec. 
|| Maximum speed on the hovel By is Kin./h. 
i , <a Patten Di: ye 


1 + . Km/h. (miles/h.). 
Minimo interval between trains. . Min. 


Metropolitan 
Railway. 


Motorbus. 


Tramway. 


No. 1. Pte Champerret. No. 91 
Porte-Maillot- CA Montparnasse- 
Pte Vincennes. |Gare Montparn. Bastille. 
10.328 (6.417) 6.6 (4.1) 5.0 (3.1) 

26 23 22 
16 : 22 17 
15 10 10 
50 (31.0) 40 (24.9) 40 (24.9) 
23.8 (14.8) 17.1 (10.6) 13.6 (8.45) 
1? 310” 5’ 4 
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~ 9 (Local 1 h. 27?- |} 
| M.V.3h. 13’),}} 
17 (Local 3 h.34’). 
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P.-L.-M. Paris-Orleans. Midi. 
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Former Ouest. Former State Rys. Petite Ceinture, 
(Inner Cirele). 


Fig. 51. — French railways’ loading gauges. 
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f Figure 54 ions the Noting gauges a 
‘the 5 French main line Companies, of 
the Alsace-Lorraine Railways, and of the 
or ‘State Railways (distinguishing between 
the former Ouest and State constitutive 
systems), and finally the Petite-Ceinture 


cal circumstances. 
XV-4. = The Companies’ sleeping-car 
services. — Under the various names of 


« lits-toilettes », « lits-salons » and « cou- 


chettes », the Companies have fitted up 
either complete coaches or, more often, 
a number of compartments in certain 
carriages, which they run over certain 
lines of their system and even over se- 
veral neighbouring systems. These serv- 
ices are independent of those of the In- 
ternational Sleeping Car Company, and 
are even run on lines served by the latter 
and both kinds of vehicles are sometimes 


found in the same trains (fig. 52). 


_ The P.L.M., Railway has particularly de- 
veloped these services, and in a variety of 
ways which seems of greater interest tech- 
nically than from the operating point of 
view (figs. 53, 54, and 55). 

_ The « lits-salon » or « lits-toilette » are 
found in the following trains starting 
from Paris : 


From Paris Mp. to Quimper, La Rochelle or Rochefort . . . . State. 


From Paris. E. to Strasbourg, Epinal, Gerardmer and Sélestat 


| Est and Alsace: Lorraine. 


_ From care Aust. to Le Croisic and to Puigcerda (fig. 56) . .. . . P.O. and Midi. 


‘inleads Ceinture and P.L.M.). 


‘The use of « couchettes » compartments 
‘is more widespread. 
use Seed og them all in re 52, 


ah. icl 
cos ee sha services Secu Paris fin- 

. ally end are underlined. 
- _ All the railway systems, except the 
Nord, have « lits-toilette » services. The 


a : “From ates to Port-Bou Miroecharaiie, PL: M. and a Mia and from Calais to Lyons 


P.L.M. has modified these somewhat and 
called them « lits-salons » and the old 
« coupés-lits » have been taken out of 
service. As a rule all these vehicles, like 
those containing « couchettes » berths, 
only carry (st-class passengers. On the 
Est, however, there are 1st and 2nd-class 
« couchettes », and on the State Railways 
there are « couchettes » for all three 


classes. . 


2 e cannot give the modifi- 
 eations sometimes made | necessary by lo- 


pas TS 


Ua 


Fig, 52. — Sleeping-car services (<« lits-salon » and « couchettes » compartment coaches) 
maintained by the railway companies. 


The extra fare for these berths varies 
from one system to another, and the 
method of rating by zones and the kilo- 
metrage supplements are also in use. 

On the State Railways there are only 
two rates for using the lits-toilette and’ 
lits-salon according to the distance, but 


these rates themselves are increased be- 
tween the 1st May and 5th October every 
year. 3 
Elsewhere the usual practice is to 
charge so much per kilometre wih a fixed 
minimum. 

On the State Railways, a charge is 
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Fig. 54. — « Lits-salon » and « couchettes » cars. 
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on ME the aad 
again in the Summer season) 
the Est, this. supplement i 
both in the 1st and 2nd-class cars. — mae : |] 
45.05 fr. on the Paris-Orleans, where 
there are only 1st-class cars. On the Midi 
there is also a minimum rate (83.30 fr. 
iy or 99.95 fr. in the case of a sleeping car y 
Eg berth with sheets), and this sum is in- 
- creased to 117.80 fr. in the case of pas- 
sengers who board the train en route. 

The P.L.M. is the Company with the me 6 
greatest diversity of rates, as it has dif- ~ ||] || 
ferent rates applying to certain fast ex- 
presses (« rapides ») or to ordinary ex- 
press trains. 

The following are the different classes: 


2 ; « Couchettes » compartments, « rapides >» 
(fast expresses). — Fixed amount differing ac- 
i cording to whether the distance is 500 km. 

(310 miles) or less; 


« Couchettes » compartments, a A ess trains: 


$ — Ditto. 
; Couchettes-toilette. — Same rates increased 
by 25 %; E : 
 « Lits-salon >, rapides. — Fixed rates up 


to 350 km. (217.5 miles). Beyond this, kilo- 
metric rates with a maximum corresponding 
to a journey of 1150 km. (715 miles) ; 

« Lits-salon », express trains.— Same rates, 
but obviously different amounts. 

Ist-class sleeping cars, on « rapides >, Or ex- 
‘press trains. — Same rates as in the case of 
« lits-salon >. 

2Qnd-class sleeping car, « rapides > or ex- 
press trains. — Two scales based on distance, 
each with a minimum and maximum amount, 
corresponding to journeys of less than 350 km. 
(218 miles) or more than 550 km. (342 miles). 

3rd-class_ sleeping cars. — ‘Three fixed 
amounts, corresponding to journeys of less 
than 700 km. (485 miles), or 700 to 950 km. 
(435 to 590 miles) or of more than 950 km. 


This shows that there are nine differ- 
ent scales (ignoring those for the « lits- 
salon », as they are the same as for the | 
1st-class sleeping cars), and this means 


o charge different sup- 
‘to the comfort offer- 
@ ‘the tare weight 


ut any great 
¢ some = these rates 


i , Xv. — The Companies’ restaurant 
car services. — A good many years ago 


troduced a travelling-bar service between 
Paris and Versailles. This idea has been 
taken up again recently in the form of 
buffet cars on several railways, and these 
complete the services worked by the Inter- 
national Sleeping Car Co. The vehicles 
in question were ppd. by altering ex- 
is asting stock. 


ahs veg: — International Sleeping Car 
‘Company's 's French services (fig. 57). — 
As in the major part of the other Conti- 
nental countries, most of the sleeping-car 
m. and restaurant-car services in France are 
worked by the International Sleeping 
Car Co., which supplies the rolling stock 
and charges a supplement on the ordinary 
tickets. We will investigate this working 
in detail in the special chapter devoted to 
this Company, but here we give separa- 
 tely some information on the services ar- 
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Vv 


Wie ; 
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2 4 ray g- 
ian, / Fi 
Pes : 


; foriionie 


it it seems that — 


ne the former Quest Railway Company in- 


posed of rakes which, in the course of 


~ the journey, are sent to the different des- 
tinations, so these are usually heavy night 


trains. They are timed at slower speeds 
than the day-time expresses. 

However, this is not the case with the 
Pullman trains, which include some of the 


fastest trains in the country, and which — 


the Company has timed in connection 
with the London boat trains : the « Gol- 
den Arrow » (Calais-Paris), the Calais- 
Brussels and the Boulogne-Paris-Vichy; 
then, on the Riviera, the Milan-Cannes 


and, from Paris to San Remo, the « Céte 
d’Azur Rapide ». The other international 
_ day services are those from Brussels 


(« The Blue Bird », the « Etoile du Nord » 
and the « Edelweiss ») and the « Sud Ex- 
press » on the French portion of its route 
in France, Two.of these trains (the « Sud 


Express » and the « Céte d’Azur ») which 


formerly were made up of « de luxe » 
stock belonging to the railway companies 
(Paris-Orleans and P.L.M.) were after- 
wards converted into 2-class Pullman 
trains. 

The stock on these trains has been 
much reduced in comparison with what 
it used to be a little time ago, and the 
« Sud Express », for example, now only 
consists of two bogie vans and three 
Pullman cars, one 2nd-class coach with 
4A seats and two st-class cars with 24 
and 18 seats respectively, the latter being 
a kitchen car, The total weight of this 
train is 241 t. (207.6 Engl. tons) empty, 
and 227 t. (223 Engl. tons) when fully 
loaded, and it is distributed as follows : 
50 t. tare weight for each of the Pullman 
coaches without kitchen, 52 t. for that 
with kitchen, 27 and 32 t. for the vans. 
The length is 107 m. (354 feet). 
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Fig. 57, — Sleeping Car Company’s «-de luxe » train and sleeping-ear services 


The various services are shown as follows ; 


Company’s day services (Pullman cars) = Two thin parallel lines. 
Night services = Heavy line. 


Sections run over by both classes of train = A combination of thé above. 


Insolated sleeping car services == Thin continuous line, when eee: from Paris; ----- in the case 
of provincial services. 


Towns with through-sleeping car services from Paris are underlined 


4. (394 Engl. 
<n Engl od 


ss ‘coaches, 38 t. each; 
coaches, 42 t. each; 


car Gelsngine a the Taaarad 
Car Company and bg ig 


half of it going to Bordeaux 
2 other half to Saint-Nazaire. 
a eo full AL aperee of the 


1g ar Company running in France. 


hese trains, the « Cote d’Azur 


ai ba done for fhe’ « Sud sees » as 
from the 15th May 1934, though three 
stops in the course of the journey will be 


tions, all these trains start from Paris 
and are international trains, except the 
Calais-Paris boat trains (« The Golden 


_ Arrow ») and the trains serving the Ri- 


-_viera (« Méditerranée Express »), the Bas- 
que Coast (« Sud Express » over its 
French route) or the Pyrenees (« Pyré- 
nées-Cote d’Argent Express »). 


On the international transverse lines, 
there are two trains serving Brussels : 
the « Brussels-Calais Pullman » and the 
_ « Edelweiss » (from Basle and Switzer- 

land). There is another train putting 
~ London into communication with Cen- 


« 


livided up at Saint-Pierre- 


As we see, with only about & excep- 


* ' 
1 h ‘the | tral Europe nd the act, while on 
- services take to the Céte d'Azur passen- — 
3 gers from foreign | capitals. 


is made up | In principle the International Sleeping ) 


Car Company covers the London traffic — 
and likewise that of Paris; consequently 


some of its trains towards the eastern 


frontier are composed of two portions, 


one coming from Calais or Boulogne and 
the other starting from Paris. 

In the case of the Nord System, the two 
portions join up at Liége (« Nord Ex- 


press »). Formerly this took place at Jeu- 


mont, though by that route the journey 
was longer than it is by the present one. 

As far as the Est system is concerned, 
the portions join up at Chalons-sur-Mar- 
ne, in the case of trains via Strasbourg 
(« Orient Express »), and at Chaumont 
for the trains via Basle (« Arlberg-Orient 
Express ») and (« Engadine Express ») 
or via Delle (« Oberland Express »). 


This latter train, which before the War | 


came from Calais, was then a P.L.M. 


train. When the economic conditions — 


changed, it was replaced by a rake which 
is coupled up to the « Arlberg-Orient 


Express » the service being assured by 


the Est Railway. 

Similarly, the question is still ander 
consideration of transferring the « Rome 
Express » from the P.L.M. Railway to the 
Est system, and sending it via Basle in- 


_ stead of via Modane, but this question, . 


which depends upon international con- 
tingencies, has so far not been settled. 


. Even before the War, the International — 


Sleeping Car Co. worked a certain num- 


ber of day expresses composed of saloon . 
cars and a restaurant car : the « Cabourg © 
Express » shortly afterwards changed to — 


« Trouville Express »; the « Vichy Ex- 
press » with portions for Vichy and for 
Royan; the « Savoie Express » from Pa- 


ris to Culoz, where it divided up into two — 
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| Paris St. L.- -Cabourg . 244 454. 


portions ‘the one § going to Chambéry, and 
he is up again, and going to 


“Kah. 


44 1454.6 | 3.38 || 67.2 

ae Don ; -Houlgate . ‘ 241 |449.7— Do. 3 47 || 63.7 

Do. ‘Trouville-Deauville} 224 |137.3 || 3.20p.m. | 2.57 || 76.0 

é Paris Lyon-Vichy..... 355 1226.8 3 55p.m 4.59 || 72.1 

Dox >> -Royat.. 2 P4226 126h.7 Do. 6.15 || 68.2 

. Boulogne-Paris-Vichy . -| 685. 1394.6 || 1.00 p.m. | 9.05 || 69.9 
-Paris- Culoz-Bellegarde- 

Geneva.} 644 [881.4 |) 17.85a.m. | 9.03 || 67.9 

Do. do. do, -Evian.| 660 |410.4 Do 9 54 || 66.7 

Do. do. -Chambéry.J 574 |356.7 Do 8.21 || 66.2 

.| Calais-Paris-Biarritz. . .] 4117 |694.3 || 3.00 p.m. |16.59 |] 65.7 

So. = clrune see lost Odes Do. 16 51 || 72.9 

Do. “Paw... 2 6) 4439) |707.7, Do. 17.25 || 65.5 

.| Paris P.-L.-M.-Menton. .] 1112 |691.0 || 8.45 a.m.|413.16 || 78.4 

eal Paris Quai do. -Hendaye. 820 [509.5 |IR44 05a.m.} 9.40 || 89.0 

Do. -Biarritz.| 799 |496.1 ||R 114.26a.m | 9.19 || 85.8 

Paris Nord- Calais . . + ff 299 1485.8 |] 12.00no00n.| 3.10 || 94.4 


Paris~- Brussels-Amsterd. 
Paris-Brussels-Antwer P- % 
ue Ostend-Brussels-Basle . 

Amsterd.-Bruss. Zurich . 


Sleeping Car Co. 


|Cannes-S. Remo-Milan . . 


Boulogne, so as to improve the English 
connections (*). 

At the same time a whole series of train 
services with a single Pullman coach on 
the train were started : 
~ On the Nord, from Paris to Calais, Bou- 
logne and Lidge: 


(1) It tuk he 15 m. beeen arriving at 
Paris (Nord) and leaving Paris (Gare de 
Lyon). 


‘ Speed. 


Miles/h. | 


89.5 


Sea chapter dealing with the International 
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42.2 | 
41.4 
add) 


40.8 
45.3 
40.7 


48.7 
55.3 
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Baule (and Le Croisic), and Bordeaux; 


On the State, from Pane to Dieppe, 
Deauville, and Dinard; ; 
On the Paris-Orleans, from (ess to. ba 


On the P.L.M., from Paris to Marseilles sere!) 


and Geneva; 
On the Est, from Paris to Vittel. 


Most of these services have been sup- 
pressed at the present time, as well as 
the trains from Paris to Trouville-Deau- 
ville and to Vichy, and single Pullman 


‘coaches attached to the Companies’ own 
_ express trains have taken their place. 
_ However, the two important day express 


trains of the P.L.M. and the Paris-Or- 
leans, the « Cote d’Azur » and the « Sud 


Express » are formed entirely of Pull- 


man stock. 
In 1929, the Sleeping Car Co. introdu- 


ced all-sleeping-car trains, and in France 


these ran between Paris and Marseilles 
(in Winter with an extension as far as 
Vintimille), and then between Paris and 


- Vienna via the Arlberg. 


It is well known that among the means 
resorted to by the railways to fight road 
motor competition, they have taken a more 
or less important interest in road services, 
so that they might be able to control the 
services offered by such companies. The 
International Sleeping Car Co. has done 


the same, and now runs « de luxe » road. 


cars between Paris and Nice by the 
« Route bleue », by the Winter Alps route 
(via Grenoble) ‘and by the Rhone Valley. 


Sleeping-car services. — We have shown 


(fig. 57) nearly all the French sleeping- 
car services, except those which duplicate 
the « de luxe » trains; the trains which 
start from Paris are shown by a continu- 
ous fine line, and the provincial services 
by a dotted line. The underlined towns 
are where the. sleeping-car services arom 
Paris end. 


“Buchs, or to Del 
finally on the 


_ passes through the suburbs. The posi- 


Basle to Sane _§ 


ini Caney spin 


Restaurant-cars. — _ These 
now completed by bar and 
services. vs 
~The price charged for sickle Gaal a 
little from one system to another. a 
oe the « a luxe ; » ee it is TE 


ae EE 


sistecth ene ee 35 fr. a > Ys one 

On the Pullman trains it is 9 and 40 ide SEG 
in the 4st class, 7 and 30 fr. in the 2nd aaa 
class (except on the « Milan-Cannes » 


where the 1st-class price is 8 and 35 fr.) 


and 5 and 22 fr. in the restaurant cars 
on the other trains for breakfast and for 
lunch or dinner respectively, this latter 
price being increased to 25 fr. on a cer- 
tain number of express trains of each ‘ 
System. , 


XV-4. — The trans-Capital . ee, 
(fig. 58s Crossing large towns is al- 
ways difficult and the problem has been ] 
solved in various ways in the different 
countries in accordance with the local re- 
quirements, For this reason it is always 7 
interesting to investigate this matter. Ans 
detail. at 

In London, the Gane passing from one a 
railway system to another comple ly o 
avoid the capital, with the single ‘excep- 7 
tion of the « Sunshine Express » ~ , 


tion is quite different in Paris where the ; . 
railway lines spread out like a fan from 3 
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Fig. 58. — Paris suburban lines, over which cross- or trans-Capital 
services are worked. 


each of the terminal stations and only 
link up by means of the two Ceinture 
Railways. With the exception of goods 
trains, a couple of trains which are ex- 
tended from Paris-Nord to Paris-P.L.M., 
and one express train (the « Lloyd Ex- 
press ») which only runs every three 
weeks, only trains belonging to the Inter- 
national Sleeping Cur Company fall into 
the class of train we are dealing with 
here. 


We have pointed out that this Company 
deals with an important English passen- 


ger traffic, to be added to that to or from 
Paris. These passengers do not want to 
stop in Paris, but the requirements of 
the service will make such a stop neces- 
sary when the total number of such pas- 
sengers will be insufficient. Two alterna- 
tive solution immediately present them- 
selves. 

When the-traffic is heavy, the English ~ 
passengers going towards the Eastern 
frontier of France are sent directly fronr 
Calais or Boulogne to Chalons-sur-Marne 
or Chaumont, were the train links up 
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with those from Paris. At other times, 
they will travel via Paris, in a through 
portion of the train which goes from Pa- 
ris-Nord to Paris-Est over the Petite Ce!n- 
ture, in order to link up with the French 
trains. This route is longer, but is less 
costly for the Company. 

However, this at once raises another 
problem: should these trains from Ca- 
lais or Boulogne run into one or two of 
the Paris termini ? 

When only a part of the train from Ca- 
lais or Boulogne continues its journey 
beyond Paris, the problem does not arise; 
this is the case with which we are deal- 
ing, in which two terminal stations must 
of necessity be used. 

But other trains, such as the « Sim- 
plon-Orient Express » or the « Calais-Mé- 
diterranée Express » continue the jour- 
ney without dropping any carriages en 
route like the preceding trains. The pas- 
sengers: passing through Paris do not 
care whether the train goes to one, two 
or even to no terminal station; all they 
want is to save as much time as possible. 
The passenger who is using these trains 
to get to Paris does not care very much 
either what terminal station he arrives at: 
as far as he is concerned one station is 
enough as he would lose too much time 
if he remained in the train until its ar- 
rival at the second terminus. There re- 
mains the case of passengers who have 
to change in Paris for some other des- 


tination, for some of whom the second 
terminus may be more convenient than 
the first. The question therefore depends 
upon the passengers carried, 

Finally there are the boat trains : the 
« P. and 0. Express » of the Peninsular 
and Oriental Company (Calais-Paris-Mar- 
seilles-Arenc) and the « Lloyd express » 
of the Rotterdamsche Lloyd (The Hague- 
Paris-Marseilles La Joliette), in which 
trains the majoritiy of passengers pass 
through Paris, where very few additional 
passengers are picked up. In this case 
it is obviously sufficient to run into a 
single terminus and-even, if the number 
of foreign passengers is sufficient, to 
avoid Paris altogether by means of the 
Grande Ceinture. 

We have found it very difficult to get 
the actual lengths of the different inter- 
railway connecting and by-pass lines; we 
think therefore it will be useful to give 
these figures here, in table 101 and fig- 
ure 58, adding the description of each 
of the trains running over them. 

The distances from Paris to the differ- 
ent stations of Marseilles, where the Com- 
pany’s trains terminate are as follows : 
Paris-Marseilles Saint-Charles, 863 km. (536.2 

miles), « Céte d’Azur Pullman Express >. 
Paris-Marseilles Arene, 858 km. (533.2 miles) 

« Calais-Méditerranée Express >. 
Paris-Marseilles La Joliette, 860 km. (534 

miles), « Bombay (P. and O.) Express » and 

« Lloyd Express >. 


(To be continued.) 


* 
x * 
ERRATUM. 
73 
January 1934 issue, page a9, Table ail 
Miles. Km. 
: ue a ane? OE 142.4 
Willesden Jn.-Coventry (Birm.) run (L.M.S.R.) Sa of . 88 3/4 1428 


Opposite this run, delete: « Cheltenham Flier » in the last column, as this 
train does not run over the L.M.S.R., but over the G. W.’s lines. 

Page 85/141, first column: Delete 2nd paragraph, i.e. from « But apart..... fo..... 
Cheltenham Flier’s ». 
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Aluminum enters bridge construction at Pittsburgh, 
by Cuartes M. REPPERT, 


Chief Engineer, Department of Public Works, Pittsburgh, Pa. 


(From Engineering-News-Record.) 


Historic Smithfield Street Bridge in Pitts- 
burgh has been reconstructed for longer life 
by removing its old steel and timber floor 
and placing a new floor of high-strength 
aluminum alloy. 

* s * 

First application of aluminum to 
bridge construction has just been accom- 
plished at Pittsburgh, Pa., where the 
Smithfield St. Bridge, principal crossing 
of the Monongahela River since its con- 
struction in 1882, has been reconstructed 
by building a new floor of high-strength 
aluminum alloy in place of the old steel 
and timber floor. The purpose of the re- 
construction was primarily to lighten 
the dead load-in order to make it pos- 
sible to continue the bridge in service 
safely. 

In this work the entire floor system 
of the bridge was reconstructed using 
aluminum alloy members designed and 
built quite like steel members, No un- 
usual: conditions were encountered in 
either design, fabrication or erection, 
and the construction procedure through- 
out was quite closely the same as follow- 
ed in comparable steel work. The heavy 
timber floor of the old roadway was re- 


placed with a battledeck type of floor. 


constructed wholly of aluminum and 
topped with an asphaltic surfacing. This 
deck slab, whose design was developed 
by the Aluminum Company of America 
and checked by extended service tests, 
weighs together with the asphaltic sur- 
facing, only 30 lb. per sq. foot. 

The Smithfield St. Bridge has been a 
continuing problem for many years. Its 


age of 51 years combined with the fact 
that it has been carrying heavier loads 
than intended, on both the streetcar and 
the vehicle roadways, led eight or ten 
years ago to recommendations for the re- 
placement of the entire structure. It was 
then thought that while the bridge could 
be maintained for a few years, its early 
replacement was inevitable, and in con- 
sequence all except the most necessary 
maintenance work was discontinued. At 
the same time the wooden floor was not 
only a large item of maintenance ex- 
pense but furnished an unsatisfactory 
roadway surface and constituted a fire 
hazard. 

Replacement of the bridge by a new 
structure was considered essential at that 
time also because the bridge was in- 
adequate for traffic und was expected 
to become even more inadequate as 
time went on. Subsequently, however, 
the building of the new Liberty Bridge 
and Tunnel route and the modernization 
of the Point Bridge and the South Tenth 
St. Bridge (respectively below and above 
the Smithfield St. Bridge) rendered the 
structure less important to through traf- 
fic. Smithfield St. Bridge thus tended 
increasingly to become a local facility in 
respect to vehicular traffic, although as 
a street-railway bridge it still maintained 
the position of being an essential link in 
the city’s transportation system. 

Under these circumstances, some 
strengthening of the trusses of the bridge 
was carried out in 1928, and last year 
a careful restudy of the whole situation 


-was carried out with a view to develop- 


ing a plan by which the dead load on 


the bridge could be reduced and the 
structure thereby safely continued in 


service. The desired improvement was 


also intended to provide a better road- 


way surface, decrease maintenance ex- 
pense and remove the ever-present fire 
hazard. : 

After various preliminary designs had 


Fig. 1. — By taking some 700 tons of dead weight from the 
load carried by its trusses, the old Smithfield St. Bridge in 
Pittsburgh, considered obsolete, was made capable of serving 
traffic for many years to come. The inherent lightness of alu- 
minum and saving in deck weight through a novel ribbed 
slab of metal were prime factors in weight reduction. 


been developed, the possibility that struc- 
tural aluminum alloy might offer a so- 
lution was taken up, and it was found 
that through this material not only could 
the overstressing of the trusses be reliev- 
ed but a permanent hard-surfaced road- 
way floor could be provided that would 
assure satisfactory service of the struc- 


ture for many years. From the economic 
standpoint, deferring the replacement of 
the structure over a period of years 
would still mean a large net saving to 
the city after taking into account the cost 
of the floor reconstruction. On_ this 
showing it was decided to adopt an all- 
aluminum floor system. 


=> 62 = 


The old structure. 


The Smithfield St. Bridge spans the 
Monongahela River in a north-south di- 
rection at a strategic central location in 
downtown Pittsburgh. The present struc- 
ture, designed by Gustay Lindenthal and 
erected in 1882, replaces the first suspen- 
sion road Bridge of John A. Roebling. It 
is the third bridge across the river at 
this point — the first, a covered wooden 
bridge, having been built more than 100 
years ago. Mr. Lindenthal’s own descrip- 
tion of the bridge (« Rebuilding of the 
Monongahela Bridge at Pittsburgh », 
Transactions, American Society of Civil 
Engineers, 1883, pp. 353-392) may be 
consulted for detail, but in general the 
present bridge as built consisted of two 
identical spans, each 360 feet long, of 
two Pauli or double elliptical trusses 
spaced 25 ft. 8 in. on centres, carrying a 
roadway suspended below the trusses by 
pin-connected hangers. Both steel and 
wrought iron were used in the construc- 
tion of the bridge, the use of steel at that 
time being a distinct innovation. 

A third truss was added to each span 
in 1890, 20 ft. 8 in. upstream from the 
existing bridge, to provide a second 
roadway; the piers had been built long 
enough at the time of original construct- 
tion to provide for the addition. At first 
one street-car track was placed on each 
side of the middle truss, but in 1911 the 
new (upstream or east) truss was moved 
4 1/2 feet farther upstream, widening 
the second roadway to 24 ft. 8 in. be- 
tween truss centers, so that both street- 
car tracks could be placed on the east 
roadway and the west roadway kept free 
for highway traffic. At that time also 
(1911) the present floor system was in- 
stalled under the street-car tracks, while 
the floor system of the west or down- 
stream roadway remained the same as in 
1882 except for repairs and occasional 
replacements. 


Briefly, the highway floor system con-_ 


sisted of wrought-iron plate-girder floor 
beams and six longitudinal stringers, 


supporting a laminated timber floor 
11 inches thick, surfaced with two rows 
of steel traffic plates on each of the two 
traffic lanes. The floor system of the 
east roadway consisted of floor beams 
and four lines of stringers, and the track 
ties rested directly on the stringers. 
Sidewalks, bracketed out on both sides 
of the bridge, were floored with a single 
layer of 2-inch plank. 


Reinforcement to reduce high stresses. 


A careful analysis of the stresses in 
the bridge was made in 1926; it showed 
that the east and center trusses were 
stressed to a point regarded as exces- 
sive, considering the age of the bridge. 
In 1928, therefore, additional steel bars 
were welded to the face of the outside 
eyebars of the upstream and center 
trusses, with the effect of reducing the 
live-load stresses somewhat, though havy- 
ing no appreciable effect on dead-load 
stresses. 

Examination of the bridge in 1932 
revealed the necessity for numerous re- 
pairs to the main stringers, trusses and 
floor system, including renewal of the 
wooden floor and the repair or replace- 
ment of the street-railway stringers. Be- 
cause of the magnitude of the necessary 
repairs and the increasing fire hazard 
in the wooden floor, a study of alterna- 
tive types of floor was undertaken. Con- 
currently there was developed the idea 
of reducing the dead load on the struc- 
ture in order to decrease the stresses 
in the main members of ihe trusses and 
thereby prolong the useful life of the 
structure. Although the bridge was then 
50 years old, it did not seem to have de- 
teriorated unduly in its essential struc- 
ture. 

In this situation, attention was di- 
rected to a comparatively new material, 
structural aluminum alloy, Structural 
shapes and plates of this material had 
been used in railway cars, trucks and 
buses, dirigibles and airplanes, overhead 
traveling cranes and dragline booms for 
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part of a bridge. Nevertheless, the fa cl 
that Se hore aluminum could be ob- 
tained with strength characteristics 
equal to those of structural steel, but at 


a saving of 65 % in weight, SA Neral Ti 


sible the design of a floor system which, 


according to best judgment, would add 
some 25 years to the life of the bridge _ 
— in other words to the limit of safe © 
prediction from the traffic standpoint. — 


Considered in another way, the reduc- 
tion of dead load would justify an in- 
crease of live load without exceeding 
present stresses and would allow certain 
existing restrictions on traffic to be re- 
moved. 


New floor designed like steelwork. 


In general, the design of the aluminum 
floor beams and stringers is similar to 


that of corresponding steel members, ex- 


cept that more attention than usual was 
given to saving material. The floor 
beams, 39 inches deep in the street-car 
roadway and 42 inches deep under the 
crown of the vehicle roadway, are 
spliced just east of the center truss, as 
were the old floor beams, to facilitate 
erection without interrupting the street- 
car service, as the car tracks were 
shifted to the vehicle roadway during 
replacement of the railway floor system. 
On the street-car side there are four 
load-carrying stringers, one under each 


rail, and two side stringers serving as- 


wind chords, all 36 inches deep. The 
track stringers are reduced in depth to- 
ward the end by bending the bottom 
flange upward from the middle bracing 
panel, in order to save weight. 

The floor system of the highway side 
of the bridge consists of a 7/16-inch 
tread-plate as decking, supported by 
7-inch channel joists spaced*8 inches on 
centers, which joists rest on interme- 
diate and main floor beams. The effec- 


tive span of the joists is 9 ft. 2 1/2 in..- 


At the middle of each of these joist 


a ‘aumber of years, but never as a alae 


ae: 4. — The aluminum roadway floor ready : 
: for surfacing. é 


load and thus give to the entire floor sys- 
tem the action of a deep slab. The ar- 
rangement of the supporting framing 
and the construction of the slab floor 
are shown in figure 3. A pavement or 
surfacing of cold-laid asphaltic mixture, 
1 1/2 inches thick, forms the wearing — 
surface of the roadway; the projections _ 
of the aluminum deck plate provide an _ 
anchorage to prevent the surface mater- 
ial from creeping under traffic. aa 
Like the roadway, the sidewalks are 
carried by aluminum-alloy framing and 
decking. The surface is 1/2 inch of cold- 
processed asphaltic paving on a smooth 


-1/4-inch aluminum-alloy plate reinforced 


Wig. 5, 

Erection of the new alumi- 
num bridge was much the 
same as steel erection. 
However, the light weight 
of the material facilitated 
operations. 


Fig. 6. 

Fully assembled panels of 
the ribbed roadway slab 
set into place as single 
pieces. 
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Fig. 7. 
Fully assembled section of 
the sidewalk set into 
place. 


- 
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by PAS Ge 2-inch angles riveted to the: unten 


pase 


surface. This plate is supported by 6- inch on 


channels resting on plate-girder stringers 
which in turn rest on extensions of the 


- main floor beams outside the trusses. 
The sidewalk hand-rail also is of alu- 
' minum alloy, but of a different compo- 
F sition from that of the floor material, to 
- give higher corrosion resistance. Its de- 


sign adds materially to the attractiveness — 
of the bridge. The top rail is oval tubing 
5 inches wide, the bottom rail a 4- inch 
channel, and the balusters of 1 1 /2-inch 
tubing spaced 6 3/4 inches on cen- 
ters, expanded into the top and bottom 
rails by a tool similar to the ordinary 
boiler-tube expander. The assembled 
railing was erected in 9-foot lengths, be- 
tween 5-inch H-beam posts riveted to 
the outside of the fascia stringers. Be- 
cause of the high resistance to atmo- 
spheric corrosion of the hand-rail ma- 
terial, no painting will be required. 
Hot-driven steel rivets, 5/8 to 7/8 
inch in size, were used throughout the 
work. The operation of shearing, punch- 
ing and reaming in the shop, riveting, 
fitting and drawing together with drift 
pins in the field, etc., involved no meth- 
ods or problems essentially different 
from those of steel bridge work. Ream- 
ing required only the lightest air tools 


PHYSICAL PROPERTIES OF ALUMINUM ALLOYS USED ON 


nate sel eed witl two field a 
of aluminum paint. pert) 


__ Material and stresses. 

The physical properties of the alu nick 
num alloys employed in the reconstruc- _ 
tion of the Smithfield St. Bridge are a 
given in the accompanying table. Fora 
number of years the Aluminum Com 
of America has been experimentin; 


and developing a new structural alloy, Pe 
commercially ‘designated as 27 ST. — 
After the design had been developed on ar 
17 ST, but before work had actually be- — — 


gun, this new alloy was made available 

to the trade. In addition to its superior oe 

physical properties, it is more resistant | 

to corrosion than is 17 ST. It also pos- 

sesses other properties that make it par- — 

ticularly adaptable for structural work. — 

It was, therefore, substituted for 17 ST 

but without changing the design. = 
The design of the floor system was © 

based on the use of the strong aluminum 


. alloy, 17ST. The design stress was fixed = 


SMITHFIELD ST. BRIDGE. 


ALLOY. tan seem PERS icy k= Sel 4 SH 


Ultimate strength. ie: Coie ro a 22. 000 
Yield point. . - Siena eno OOO 
Elongation in 2 inches . . . . . 3 
Brinell hardness, .. Saye 80 
Where used... =: —iuenene Tubing 
; for 
hand- 
rail, — 


at 15000 Ib. per sq. inch in tension and 
compression. The stress on compres- 
sion members was reduced for unsup- 
ported lengths according to formulas 
which take into account the modulus of 


system of the Smithfield St. ae are be 


53 ST . 27 ST "17 ST 


36 000 60 000 58 000 
30 000 50 000 85.000 
12 2-2 eee 7 
80 118 ae 00h a < 
Rolled -. All floor _— Basis of r 
shapes members. design. 
for ; ‘ A i 
hand-rail. : aes : 
elasticity of the material ae are other- . 
wise similar to those customarily used in a 
steel design. ea 


The maximum deflections in ihe aie 
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Aluminum Company of America, but 
before it was proposed for use in the 
Smithfield St. Bridge it was subjected 
to extended load test. A panel of ribbed 
floor slab, 13 ft. 10 in. by 11 feet, was 


- built over a masonry pit in a heavily 
traveled truck driveway and tested un- 


der H-20 loading. 

Stresses and deflections in all parts 
of the structure were accurately meas- 
ured. These tests resulted in the sub- 
stitution of 7-inch channels, spaced 8 


Fig. 8. — Asphaltic surfacing laid on the roadway slab was compacted by rolling: 


inches on centers, for 8-inch channels, 
spaced 11 inches on centers. The re- 
markable effectiveness of the transverse 


-8-inch channel in distributing concen- 


trated loads over a number of the longi- 


tudinal channels and preventing differ- 


ential deflections was well demonstrated 
by the test. 


Result obtained by reconstruction. 


The extent to which dead load and 
stresses were reduced is shown in the 
following data: 


Combined panel load on 3 trusses of 
the floor system and floor remoy- 


ed, Ib. 119 153 


Combined panel load of new system, 

Pip poe et Prk Atsehe ey! oahs4 1 61350 

Reduction in weight per panel, lb. 57 803 
(28.9 tons) . 


There being 26 panels in the bridge 
(two spans), the total reduction in 
weight was 751.4 tons, or a little over 
1 ton per linear foot of the bridge. 


The panel load of the new system is 
subdivided as follows : 


Altmininni bei. sla mils. 26 200 
SCeGhARivebe, Uited, Asher voles! fete As 3 000 
Gar Povo LS) Pal 9 on a ee 400 

Total metal, Ib. 29 600 


ae track structure 
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With regard to the permissi 
ing on the bridge, vehicular lo 
been limited to vehicles of 13 t ) 
four wheels prior to the reconstruction. 
The new floor has been designed to 
carry 20-ton trucks on four “wheels. 
With regard to the street- -railway side, 
the type of car in general use weighs 


from 66000 to 70000 Ib. Prior to ihe 


reconstruction, a regulation has been 
enforced requiring an interval of 50 feet 
to be preserved between  street-cars 
operating over the bridge. With the 
reconstructed floor, this required spa- 
cing can be reduced or perhaps entirely 
Sitminaier The floor system is design- — 
ed for occasional cars weighing 90000 


Ib., since the street railway company has | 


actually operated such cars in the past 
and may find it necessary to do so again. 


Cost and construction. 


Proposals for the floor reconstruction 


were received on July 12, 1933, and the 


contract was awarded to Walter S. Rae, 
of Pittsburgh, the subcontract for the 


fabricated structural aluminum to the. 


Aluminum Company of America, and 
the fabrication itself to the Fort Pitt 
Bridge Works. The total contract price 


was $ 276 436, of which $ 192000 was _ 
_for the fabricated aluminum. The cost 


was covered by a ten-year 4 1/4 per cent 
serial bond issue of $ 300000, whose 
ultimate cost to the city will be $ 370 125. 


The eoniract ee that 
tion be carried on under a 
beet the” Mi Be 


ae of ahete eeceaiens will 
ved in another article. 


Grnslantes ne in anaese a the Ww 
the Aluminum Company of 

G. Schade, chief Bas 
‘Fort Pitt Brides . 
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eas des Arts et Manufactures. 
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Peon: 

_ Moreover, the Foquitenicits of these 
erent lines are hardly alike : on the 
ain ones such as Paris-Havre, Paris- 
and Paris- Trouville, ee 


ead ed diied 100 ae (62 “illo an 
hour shave to be used. On secondary 
_ lines with little traffic, cars with much 
- lower speeds will be used. 
We can, therefore, consider that the 
i introduction into service of rail motor 
ears of differing types has been for exper- 
: imental reasons. Before making general 
Le use of this new method of working, the 
+s State Railways’ management decided to 
: submit a series of new designs of cars 
to Jong- -period trials, so as to be able to 
; collect definite figures of the operating 
h and maintenance costs. 
a & The builders supplied vehicles some 
my having spark ignition engines, and others 
‘ compression ignition engines using hea- 
vy oil. Generally speaking, the principal 
preoccupation of the builders has been 
_ lightness of construction. 


’ 


‘ Scheider railcars. 

Before describing these modern rail- 
7 cars we will refer to the Schneider rail- 
« cars in use on this railway system since 


‘ 


a licaes built to ich es 


¥ 


o © 1922, cones of these cars are still run- 


ning on lines with light traffic (Fougéres 
to Pontorson, Lisieux to Orbec). 
These vehicles were the result of re- 
building old four-wheeled side-door se- 
cond class carriages. The two trailing 
end compartments were retained, and 
these seat twenty passengers. In the for- 
ward end of the vehicle a S.O.M.U.A. 
4 cylinder (135 mm. = 5 5/16 in. bore, 


and 170 mm. = 6 11/16 in. stroke) petrol 


engine developing 85 H.P. at 1300 r. p. 
m, was fitted. This motor drives the 
leading axle through a clutch and four- 
speed gear box. 

‘These railcars which cannot be revers- 
ed, weigh 14 1/2 t. (14.3 Engl. tons) 
empty and 16 1/2 t. (16.2 Engl. tons) 
loaded : they can reach a speed of 75 km. 
(46.6 miles) an hour on the level. With 
a trailer this speed falls to 50 km. (31 
miles) an hour. On a gradient of 1 in 50 
the car can haul 10 tons at 25 km. (15.5 
miles) and hour. The petrol consump- 
tion is 50 litres per 100 km. (17.7 Br. 
gallons per 100 miles). Since they were 
first put into service, the eleven vehicles 
of this kind have run 1300000 km. 


(807 800 miles). 


Michelines. 


The particular feature of the Miche- 
lines (figs. 1 to 3) is the use of special 
pneumatic tyres invented by the Miche- 
lin Company, details of which were 
given in the Génie Civil of August 1 (7) 


(1) See also Bulletin of the Railway Con- 
gress, January 1932. 


Fig. 1. — 36-seater Micheline railcar 1933 type, French State Railways. ascet: 


1931, page 111. The first railcar of this motor is the same as the one used on he 
type was demonstrated to the railway 18-seater, and is carried directly on a 
company in 1931. It is fitted with a _ leading bogie which it drives. Seth tee 
4-cylinder sleeve valve Panhard engine ate rs 
developing 85° H.P. under test at 2 200 
Fup, 

The vehicle is carried on three pairs 
of wheels: two driving pairs at the front 
end, and one bissel foack at the trailing 
end. It weighs 5 400 kgr. (11905 Ib.) Cire pie gest Seaton Aree 
loaded and the maximum speed on the 1932 type. 
level is 100 km. (62 miles) an hour. The noe: sow'e 
number of seats is 18. 


- a bagages = Luggage Capatenent 


In May 1932, a new 24-seater Micheline 
was put into service; this unit has a light 
body on two bogies (fig. 2). The leading 
bogie is six-wheeled (the two leading 
pairs being driven) with a 4-wheeled’ sx [Sine 
carrying bogie at the trailing end. Flatedumayige is 

The use of the pneumatic tyres inyol- "is 3. — Plan prot reversible Micheline, 
ves some multiplication of the number of ype. 


AE Note : Ptateforme vigie = Look-out platform, — 
wheels so as not to exceed the limited Chauffage et yentilation = Heating and vyentila- we 


wheel loading : if this rule is departed tion. — Bagages = Luggage. 
from the wear of the tyres becomes very 
rapid. — . The body, separated rie the driving 


The 4-cylinder sleeve yalye Panhard compartment by a bellows diaphragm, is 


a ; + 


1930 nes qailcars: os _ These ws 20 20 
put into service by the State Railways 
in 1 1931, are used on pee Odlany, lines in 


] s) on gradients of 1 in 66. They 
are fitted with a 6-cylinder Diesel engine 
giving 85 H.P. at 1500 r. p.m. The rail- 
_ car, which can run in one direction only, 
is carried on four wheels, the leading 
pair being the carrying and the trailing 
the driving pair. The transmission is 
mechanical, through a gear box giving 
four speeds forward and one reverse, and 
cardan shafts. 
‘The braking. is by een servo- 
- motor (driven by the motor) operating 
brake blocks on the tyres. The vehicle is 
heated by the exhaust gases circulating 
_ through radiators arranged in the pas- 


: senger compartments alongside the body 
ics the latter ie Seine ere Tt sides. 


r has a driving compartment fitted with an These vehicles weigh 10000 ker. 
elevated look-out so that the driver can. (22 040 lb) when empty an d 12 500 ker. 
watch the line in either direction. The | CTeso ine workin g order. 2 

body is carried on two bogies both 6 

wheeled; the first bogie is the driving Light streamlined railcar, 1933 type.— 

ie og and the second a carrying bogie ‘This railcar which has seats for 34 pas- 

only. 
The railcar is fitted with a 12-cylinder 

_ _Hispano engine developing 200 H. P. un- », 

der test at 3000 r. p. m. 

~The weight empty is 6 000 kgr. (13 230 [ 

maa ayy and loaded 9 800 kgr. | (21 600 Ib.). gf \con 

> | The maximum speed is 105 km. (65.3 

_ miles). an hour on the level and 60 km. eer ac Fier 

; i (37.3 miles) an hour on aca of 1 in. _ Fig, 4. — 34-seater Renault railcar, 

’ 100 to 1 in 50. atk Cite : ee _» Note :P; T.T. = Post Office, — Moteur = Engine, — 

; Conducteur = Driver, — Compart'... = Luggage. 

FORA BE MAAN, 37.7 a feet. 


"Renault railears. 


_ 

Le “The Piniiele: State Railways are using ‘aE sengers (fig. 4), differs Hott earlier ones 
bie the present time three types of railcars, by the streamlining of the body, which 
‘I ere ‘by Messrs. Renault, which are has made it possible to reach higher 
a j 
7 


be J 


~~ 


7 ‘ 

ae <r - 

si te : ce ’ : 
ee ee a ee 


speeds; it has a 100-H.P. instead Ket 
85-H.P. motor and can run at 97 km. 
(60.3 miles) an hour on the level, 70 km. 
(43.5 miles) an hour on gradients of 1 
in 100 and 60 km. (37.3 miles) an hour 
on 1 in 66 gradients. The empty and 
loaded weights are respectively 12 000 
and 15 000 kgr. (26 450 and 33070 Ib.). 

For the sake of simplicity a single 
driving compartment has been provided 
as in the earlier type. This arrangement, 
moreover, fits in better with the stream- 
lined form of the body which has to be 
unsymmetrical. The wheel base has 
been made 4.50 m. (14 ft. 9 in.) so that 
the ordinary turntables can be used. 

The six-cylinder Renault Diesel engine 
differs from the older type by the in- 
crease in the cylinder bore from 115 mm. 
(4 33/64 in.) to 125 mm. (4 29/32 in.) 
(stroke 170 mm. = 6 11/16 in.). 

A mechanical servo-motor brake is fit- 
ted, and an electro-magnetic brake in 
addition. The vehicle fully loaded can 
be stopped on the level, from an initial 


Fig. 5. — Type VH Renault 


passengers and can carry about 1 000 kgr. 
(2 200 Ib.) of luggage. The speed on the 
level is 120 km. (74.6 miles) an hour. 
The tare weight is about 21 t: (20.7 Engl. 
tons) and the weight in running pels: 
26 t. (25.6 Engl. gaan 


The railcar is carried on two four- 


wheeled bogies; the leading bogie is dri- 


‘gine block 


=e ae a 


eet of 90 km. (56 miles) an hour, 
150 m. (164 yards). 

The consumption of gas oil is 20 ee 
per 100 km. (7.08 Br. gallons per 100 
miles). Particular attention was_ given, 
when building these railcars, to reduce 
all noises to a minimum. As in the case 
of modern road motor cars, the engine 
is carried on large rubber blocks. In 
addition the body sides and floor are 
lined with sound deadening materials. 

Railcars of this type were put into serv- 
ice during the Summer of 1933 between 
Dinan and Dinard (21 km. = 13.1 miles). 
The average time of the run is 25 min- 
utes instead of 39 minutes in the case of 
the regular steam trains. The overall 
speeds are 52 km, (32.3 miles) an hour 
for the express cars and 45 km. (28 miles) 
an hour for the cars stopping intermedia- 
tely. 


Express rorcore V. H., 1933 type. — 
The railcars of this type (figs 5 to 7) 
are all-metal. They have seats for 56 


railear, with Diesel engine. 


ven directly by the motor placed over it 
in the driver’s compartment; the trailing 
bogie is a carrying bogie only. ; 

The streamlined body reduces air re- 
sistance to a minimum, as in the earlier 
type. The particular feature of this new 
design is the introduction of an « en- 
» carried in a cradle inde- 


(fig. 9) so as to 
cradle is carried 
rubber blocks | 
f motor vibrations. 


As the nt ee shafts are very short, they 


only transmit small vibrations. 


The block, consisting of the motor, the 


clutch and the gear box, can be with- 


poh Tomcat ge BZ eae 


4 ' 
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The ele ie a engine hae 12 © 


inders in a V block, the bore being | t 
130 mm. (5 1/8 in.) and the stroke 
170 mm. (6 11/16 in.). This engine, at 
- 1500 r. p. m., gives a normal output of 
25001. E, which can be increased for a _ 
 hoshort period to 310 H.P. It is a four- 


stroke engine, and the compression ratio 


is 1 to 16 and the corresponding com- — 

pression is 35 kgr./em? (498-Ib. per sq. — 

inch). The fuel is injected into the cy- 

_ linders at 250 ker. /eom? (3555 lb. per sq. 
inch) pressure. ‘The consumption of gas _ 


oil is 45 litres per 100 km, (15. 94 Br. 
gallons per 100 miles). ees ee 


The cylinder and crank case is in alu- 
minium in one piece. The cylinders are 


fitted with liners in special cast iron. © 


The valves and fuel injection nozzles are 
arranged in the heads which are water- 
cooled. Each cylinder has a separate 
head to allow for free expansion. 


The distribution is by a single cam f 


shaft with 24 cams, gear driven off the 
crank shaft. This cam shaft operates the 


air admission valves and the exhaust val- 


ves through intermediate rockers. 
The engine is fitted with a centrifugal 


governor which cuts off the injection of 


fuel when the number of revolutions ex- 
ceeds the maximum allowed. 


The clutch consists of two lightened. 


steel discs attached to the primary shaft 


of the gear box, one on each side of a 


fixed centre plate secured to the ae 
flywheel. 

The gear box has four speeds with a 
reversing gear arranged at the back of 


the box proper. This arrangement 
makes it possible to use the four con- — 
stant-mesh gears in both directions of 


running, and consists of a group of three 
large toothed coned wheels (two on the 
horizontal shaft and one on the vertical 
driving shaft). By means of a system of 


dog clutches one or other of the two ing 
coned wheels on the horizontal shaft can 


mum radius of 80 m. (4 chains). ’ os 
eS 


The first acts on all four wheels, four — 


Owing to the short bogie base, the ai = ‘ 
cars can run through curves of a mini- 


These. railcars, which can run in either 
direction, have a driving compartment : 
at both ends; they are fitted with two 
brakes, the ordinary compressed-air — 
brake and the electro-magnetic brake. ‘ 


brake cylinders being fitted; this brake 


also can be applied by a han 
The electro-magnetic bral 


foci. a depecdit of “25 km. 
hour on the -level. 


up of wi Per 


‘ The rie is of 
serted in he corru- 
A thick layer of celetex is also 


to prevent noises and vibrations 
penetrating into the passenger com- 


ie for aanting. The Beattie light is hier 


; battery of nickel-cadmium cells. 


ys, these fast railcars covered the 
x-Argentan run and back (230 km. 


Fr 
ia 4« 


_ Dieppe and back (402 km. = 249. 8 miles) 
at the average speed of 104.5 km. (64.9 
_ miles) an hour, and Paris-Deauville and 
back (440 km. = 273.4 miles) at the 


per hour. These vehicles were put into 

: regular service between Lisieux and 

Trouville and provide a shuttle service 

By at hourly intervals throughout the day. 

F The run of 30 km. (18.6 miles) is made in 

20 minutes in the express working, re- 

; presenting an average speed of 90 km. 

i (56 miles) an hour (the fast trains are 
allowed 28 minutes for the run). 


- The service is normally covered by 
= one car which runs 900 km.(559.2 miles) 


oo) i 7 


cond car is put into the working : the 
_ day’s run of the two vehicles is then 
hd. 500 km. (932 miles). _ 


a wh during the day. At the busy hours, a se- 


sheeting - with 


ed from a 850-watt dynamo and a buffer 


average speed ‘of 105 km. (65.6 miles) 


Paris-Lyons:. Me eerneat Saat On. ; 
the last named, the trials where made - 


over heavily graded lines. Average 
speeds. of 80 km. (50 miles) an hour 


were worked on the Lyons-Grenoble he 


tion in both directions. 
The consumption of gas oil varied be- 


_ tween 38 and 40 litres per 100 km. (13.45 
~ and 14.16 Br. gallons) ; the corresponding 


consumption of oil was estimated to cost 
8 francs (12.90 francs per 100 miles). 
Bugatti railcars. 


When building this vehicle, Mr. Bu- 
gatti’s idea was to provide a vehicle 


capable of reaching the highest speeds 


attainable on present-day railway lines, 


whilst providing the passengers with the 


greatest possible | degree of comfort. The 
vehicle had therefore to have great sta- 


bility at speeds up to 175 km. (109 miles) 


ring the trials on the State Rail-_ 


= 143 miles) at the average ‘speed of 
109.5 km. (68 miles) an hour, Paris- 


an hour and at the same time noise and 
vibration, so difficult to prevent in rela- 


_ tively light railcars, had to be avoided. 


The following details are taken from 
the description of this railcar, given by 
Mr. Ferrand, Engineer, of the State Rail- 
ways, in the Revue Générale de chemins 
de fer for August 1933. The car consists 
of a streamlined body on a strong frame 
built up of pressed steel members, car- 
ried on two bogies, each having two 
driving and two carrying axles. The ob- 
ject of this design, using four axles, is to 
reduce the amplitude of the vertical and 
side movements of the end axles before 
they are transmitted to the pivot and 
then to the body. 

In order to obtain the very high speed 
mentioned, the designer thought it pre- 
ferable to use a group of four motors of 
the Royal-Bugatti type, of 200 H.P., pa- 
rallel to one another, and at right angles 
to the longitudinal axis of the vehicle; 
this group is —— at the centre of the 
vehicle. + 


“Figs. IMU wo) 1 Section and re & Bugatti railear. 


Fig. 13. — Petrol-engined Bugatti railear, 


Each motor is a straight eight. At the 
end of each crank shaft a clutch is fitted: 
the four clutches are controlled by the 
same operating gear. At the end of each 
clutch, there is a reversing gearbox 


fitted will bevel gears, with Gleason cut- 


teeth. By moving a lever, the bevel gears 
are displaced in one direction or the 
other; so as to give forward or back- 
ward running; in the intermediate posi- 
tion the motors run idle. 

Each group of two motors drives the 
nearer bogie. In addition one, two or 


three engines can be cut out if anything 


goes wrong With them: ‘ 

The motors run on either mixtures of 
petrol and alcohol, or of petrol, benzol 
and alcohol. ‘ 

The Bugatti railcar had no gear box 


originally. The very high torque from 
the 800-H.P. motor group should make 
it easy to start directly. 

In order to facilitate station work in- 
volving many stops and extremely slow 


speed, a gear box was fitted to two of 


the motors, giving a reduction of 4 to 1. 
The other two motors drive direcily 
without intermediate gearing. 

The two inside axles of each bogie 
(figs. 14 and 15) are driving axles, and 
the two outer simply carrying. The pow- 
er is transmitted to the axles through 
bevel gears. 

The bogie consists of a rigid steel plate 
frame on two groups of laminated 


springs attached to the frame tnonee 
- Silent blocks. 


The carrying axles have loose wheels, 


Rewep tek Fick, Sesiblleied sypts, — Lan 


Crapaudine a base ctindr: gee: ee le 


— oy aed iy Fig. 14.— Spring gear of an eight-wheeled bogie. 


: Bielle de réaction = Thrust link. — Bride a rotule = Spherical pivot. — Semelles d’appui = Bearing 


as Longeron du chassis = Frame longitudinal. — Patin de?caoutchoue = Rubber pad. = Crapau- 
a base cylindrique = Circular center bearing. F 


ap Fig. 15. — Hight-wheeled bogie of Bugatti 
. railcar, 


those on the motor axles being keyed on. 
The wheels are 0.71 m. (2 ft. 4 in.) in 
diameter with steel tyres (fig. 16). 
Three rubber rings a, compressed one 
_ against the other to damp out vertical 
vibrations, are fitted between the tyre 
and its centre. 
The tyres are secured to the centres 
by bolts passing through rubber rings c 
intended to damp out the vibrations re- 
sulting from the wheel being driven. 
The assembly is completed by rubber 
discs b damping out the iateral shocks. 
The wheels carry in addition a brake 
drum ¢ on which the ferrodo-lined sec- 
tions bear. , : 
The frame is supported on the bogie Fig. 16. — Section of a driving wheel 
by two large laminated springs arranged ee re eteaisak, 
longitudinally, which bear on slides fitted Satking; m: boss: %, wheel centre; £ brake drum, 
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on the bogie frame. Rubber blocks 


tween the spring shoe les 
damp out the vibrations from the rails. 
The motion of the bogie is transferred 


to the body by a central pivot which has_ . 
no other function to fulfil, and whichis , 


therefore independent of the system of 
supporting it and of the springing. This 


pivot is a spherical one bearing on a © oyt wh 


piston moving in an oil-filled cylinder. 
Holes drilled in the piston obstruct the — 


circulation of the oil, and in this way 
the vertical oscillations are absorbed. 
The base of the cylinder is carried in a 
spherical center bearing fastened to the 
bogie frame. The top of the cylinder is 
connected to this frame through blocks 
of rubber fastened to the frame. — 

The body, also of steel, is built up of 


five separate sections. The centre por-— 


tion houses all the machinery, the driver’s 
compartment, the luggage compartment, 
and the lavatory. The end sections retain 
the same cross section, but the height 
falls towards the eee to Que air re- 
sistance. 

Mr. Bugatti has. “found this design bet- 
ter than the method of streamlining the 
body on the sides, as the air currents 
pass over the coach rather than along 


_ the sides. He expects to avoid in this 


way any side blow resulting from the 
compression of the air between the two 
vehicles when two railcars of this design 
pass one another. 

The end sections and the centre sec- 
tion are connected by intermediate sec- 
tions : all these sections are connected 
together through rubber packings fitted 
up under considerable compression. The 
five sections therefore are free to move 
relatively to one another, whilst the 
joints remain tight owing to the elasti- 
city of the rubber packings. The doors 
are arranged in each of the four inter- 
mediate sections. The sides and roof 


are metal and are double; ‘they : are inter- g 


lined with celotex. 
The body is supported on a a 
brackets rigidly attached to the longitu- 


ai 


‘shape of the ends of the 


to the vehicle. . 


the ey ett ear: 


‘ment board with the various ; indicatir 
and control devices. 


_ placed in’ the driver’s compartment. 


within the loading gutige 


makes it easier to watch th 


whe driver Bie ‘conveniently t to i 


"Hei oe pete 
him, as on a road motor car, an ins 


The brake action is transmitted from 
the brake cylinder piston to the cams 
operating the blocks through a floating _ 
lever operating two sets of brake rigging _ 


The fuel tanks are carried under the 


frame. They consist of a tank of 125 i Rss 


(27.5 Br. gallons) for each engine, or | 
500 1. (110 gallons) in all. These tanks ; 
are of the thrée-envelope pudetae 
aircraft type. 
The body (figs. 10 to 12). hes ve pas- 
senger compartments, | each menting. 24 
passengers,» jiy 
The lights are fixed, ventilation: being 
obtained by a fan: drawing fresh air from ee 
the outside and forcing it through ducts % 
which discharge through openings under — : 
the seats. In Bib ert this air is ppt by —— 


<eoce 


ue eee an hour. At 


93 settee) an “hour, tie Peeoeane 
nces were heed ands 7003 m. (437 oe 


aoe i ‘The car left the St. 


ere Station at 1 50 p.m 


er Take: Barony the 
in 340m: (372, yards) 


.» arrived at 
Trouville at 3.50 p.m., left at 6.45 p. m. 
and was back in Paris at 8.45 p.m. It 
took therefore exactly two hours to run 


in each direction, a distance of 221 km. 


(137.3 miles) without stopping, corres- 
ponding to an overall speed of over 110 
km. (68.3 miles) an hour. 

« Charentaise » type railcar. 


The « Compagnie des Entreprises Cha- 


_ rentaises » wich had previously tried, on 
_ the Midi Railway, a railcar known as the 
_« Pauline » (2), built for the State Rail- 


ways a new rail motor coach of the same 
kind, with a passenger compartment to 
seat 55, and a luggage compartment (figs. 
17 ‘to 19): 


Fig. 17. — Charentaise railcar, with Diesel motor. 


a The principal preoccupation in design- 
7 ing this prototype was lightness. With 
4 this object i in view, it was decided not to 
} use bogies. The appearance of the car- 
riage is nonetheless that of a bogie car- 
_ riage, as each end of the frame is carried 
on two pairs of wheels and axles con- 
nected by two longitudinals joined toge- 
_ ther at their centre by a bolster. This 
+ 4 _ latter has been given some elasticity by 
>. reducing one flange of the rolled section 
at a point in its length. The two axles 
Li a finht) This German railear was described in 
the Génie Civil of April 8, 1933, page 317. See 
, ‘also Bulletin of the Railway Congress, No- 
vember 1932, p. 2076. 


are naturally very close together, as they 
have to function as a single pair of 
wheels and axles. 


The streamlined body, in duralumin, is 
supported by the wheels and axles 


through a secondary frame, also in dura- 
lumin. 

The vehicle is driven by a three- -cylin- 
der Diesel motor made by the « Compa- 
gnie Lilloise de Moteurs » giving 80 H.-P. 


at 1000 r. p.m. The drive is transmit-. 
ted, through a five-speed gear box, to the 


two inner pairs of wheels. 


(2) See on this subject a note in the Génie 


Ciwil of April 2, 1932, page 351. 
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Figs. 18 and 19. = cea and ane oe ‘tl ¢ 


Note : Combustible = Fuel. —- 55 wintes assises = Seats for 55. — epleuatizan kavaltnbied! 
: Siége = Seat. — Fourgon = Luggage cours _— Coftre Pots T= Post office | 


The railcar, neh can be run in eae 
: direction, is fitted with a driving com- 
= partment at each end; the motor is instal- 

: led in the leading compartment. The 

layout of the car includes a lavatory ar- | 
ranged besides the leading-end driving 


is compartment. At the trailing end, there carried on ie pairs ‘of eMac, hey 

; _ is a luggage compartment measuring are driven by 6-cylinder 140-F Rie | 
a 10 m2 (107.6 sq. feet), against the second Diesel engines. The motor is arranged ce 
’ driving compartment. with the single driving comp. ‘dae 
‘= The vehicle weighs light 10100 kgr. the middle of the vehicle. f 
: (22 260 Ib.) and in running order 15300 
‘ kgr. (33700 Ib.). The speed is 90 km. 


(56 miles) an hour on the level, 63 km. 
(39.1 miles) on 1 in 100, and 50 km. 
a (31 miles) on 1 in 66. The eight wheels 
7 are braked hydraulically. 
A railcar built on the same lines has 
already run 40 000 km. (24 850 miles) on 
f : the Midi system. 


pa ee al 
eee 


Express railcar built by the « Aciéries 
du Nord ». 


This railcar has places for 76 passen- eo | 

gers, including tip-up seats, a luggage > ed IIL 

¥ compartment, and a lavatory. As it can ~ 

run in both directions, a driving com- railear built ty. the Gomagnie Ge 

partment is fitted at each end. Construction. : 

A six-cylinder Diesel M.A.N. engine of nui - Patins électro- 

175 mm. (6 29/32 inches) bore and 180 | 

- mm. (7 3/64 inches) stroke has been fit-.. 
ted. 


es are: oil- -pneumatic, hand, 
pn eee, the latter acting 


frame is arc-welded throughout. 
ody is fitted with 44 reversible 
nd the sides are glazed above the 
< gitop 


ost of - use. The platforms are de- 
pressed so as not to impede the view of 
the passengers along the track. 


S.0.M.U.A. Company’s railcar. 


The State Railways will shortly put 
into service two railcars built by the 
S.0.M.U.A. Company (Société d’Outillage 
Mécanique et d’Usinage d’Artillerie), on 
three pairs of wheels (figs. 22 and 23),each 
consisting of two bodies articulated near 
the middle pair of wheels. Actually the 
unit consists of. a four-wheeled carriage 
to which has been added a two-wheeled 
vehicle. In this way the use of bogies 


aS : 


Fig. 23. — Plan of 8.0.M.U.A. railcar. 
Note : Cabine de conduite = Driver’s compartment. — Fourgon a bagages = Luggage compartment. — Compt. 


yoyageurs = Passenger compartment. — Places assises = Seats. 


has been avoided, whilst free running 
_ through curves of small radius has been 
retained. 
The four-wheeled unit carries the 
M.A.N. 6-cylinder Diesel engine with 140- 


mm, (5 1/2 in.) bore and 180-mm. 
(7 3/32_in.) stroke cylinders giving 
105 H.P., and the driving mechanism. 
The other body is supported on the first 
through friction plates, spring control- 


— 482 — 


led, to limit the relative movement of the 
two parts. 

The articulated coupling consists of a 
central spherical joint, and the continui- 
ty of the body is provided for by means 
of a bellows connection. 

A driving compartment is provided at 
each end of the unit. The different con- 
trols are operated pneumatically Silent 
blocks are fitted in all pins in the spring 
gear. In addition, shock absorbers are 
fitted, as on road motor cars, connecting 
the axles to the frame; they damp out 
oscillations and make it possible to use 
flexible springs. 


The wheels include the S.O.M.U.A. 
shock absorbing device, the tyres being 
connected to the centres through pins 
fitted in Silent blocks. 

The four-wheeled section has a very 
large luggage compartment, and a pas- 
senger compartment to seat 30. In the 
other section, there is a lavatory and a 
passenger compartment for 47, so that 
there are seats for 77 in all. The heating 
is from a small oil boiler of the type used 
in apartment houses. 

This railear will undergo its first trials 
very shortly. 


We will content ourselves with these 
few details of the rail motor coaches ac- 
tually under trial on the State Railways. 
Similar trials are in hand on the other 
railways, but not with so great a variety 
of types. Vehicles are also under con- 


struction or design by other builders, 


such as Citroén, Hispano Suiza, de Dic- 
trich, etc... 
It will be interesting to learn the com- 


parative results shown by pneumatic and. 


steel tyres, which latter can be improved, 
as we have seen, by inserting rubber be- 
tween the tyre and the centre. The use 
of pneumatic tyres is obviously a very 
good way to prevent the setting up of 
vibrations which are so disagreeable to 
the passengers in a light car. Against 
this there is the disadvantage of having 
to limit the axle weight. carefully with 
the result of multiplying the number of 
axles, if wear of the pneumatic tyre is to 
be obviated. From an operating point 
of view, there are also slight drawbacks 
due to the yielding of the tyres, such as 
failure to explode detonators or to oper- 
rate more or less regularly the detector 
bars. In the event of the short circuiting 
of the rails by the wheels and axles being 
used for track signalling purposes, pneu- 
matic-tyred vehicles must be fitted with 
additional equipment. The same pro- 
blem arises when vehicles are fitted with 
wheels with rubber between tyre and 
centre. 

On sections of line with heavy gra- 
dients, it will also be interesting to see 
how the motors are cooled; from this 
point of view the tests on the Paris- 
Lyons-Mediterranean over heavily grad- 
ed lines will give useful information. 

We can see already that the require- 
ments as to comfort are met well enough 
provided, however, that standing passen- 
gers are not allowed. In view of the 
small number of passengers who can be 
carried in these vehicles and the obliga- 
tion of using two men, one of whom can 
cover the unit in the event of failure on 
the open track, the operating and main- 
tenance repair costs must also not ex- 
ceed certain limits. 
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_—-—s-200-H.P. Diesel-electric railcar, 
«Ehime Pondon, Midiand & Scottish Railway. 
a : ; i Engineering. ) 

im, “ 


The 200-H.P. Diesel-clectric ater 
which has been running for some time 
‘on the Warwick- -Daventry-Northampton 
branch of the London Midland and Scot- 
tish Railway, both as a single unit and_ 
with trailing loads, such as passenger 
vehicles and horse-boxes, and has more 
recently been operating on the Watford- 
_ §t. Albans branch of the same railway, 
has been built entirely at the Preston, 
Rugby and Bradford works of the En- 
glish Electric Company, Limited, Queen’s 
House, Kingsway, London, W.C.2. It has 


been specially designed for branch line 


working, and experience has shown that 
it is quite capable of hauling a standard 
27-ton trailer coach and of carrying out 


any shunting that is likely to be neces-- 
sary. A general view of this vehicle ap-_ 


pears in figure 1 hereafter. It is 62 ft. 
10 1/2 in. long over the buffers, and. 
59 ft. 6 in. long over the body, the overall 
width and height being 8 ft. 11 3/8 in. _ 
and 12 ft. 11 1/2 in. respectively, Its 


weight in working order is 37 1/2 tons, — 
and its maximum speed 60 m.p.h. As re-- 


gards construction, the underframe is of. 


rolled steel sections, which are braced. ws 


Fig: 1. — General view of vehicle. 


= 


the engine end is carried from four links 
with nests of spiral springs and rubber 
shock absorbers, so as to reduce the vi- 


bration. The bogie under the engine 


compartment is of plate frame construc- 


tion and carries the two axle-hung driv- — 


ing motors. The trailing bogie is built 
up of steel sections. All the axle boxes 


are fitted with roller bearings. The body - 


is of steel with ash fittings in the pillars, 
and the outer panels, ee are also of 
steel, are secured by mouldings of the 
same material. The interior, a view of 
which appears in figure 4, is furnished 
in mahogany and bubinga, with maho- 
gany mouldings, and the metal fittings 


are chromium-plated. The seats are up- 


Fig. 2. — Driver’s cabin. 


holstered in figured ‘wmoqaene Access to 
the ‘passenger compartment is obtained 


through a central entrance, which is pro-. 


and gusseted, while the swing bolster at. 


Pet 


sori Si ‘the rts, aid is a eekatet cab, “ 
The partition between this cab and the 
passenger compartment is glazed above ue 
the waist line, so that a sort of observa- . 

tion saloon is formed. At vight this par- 


tition can be covered by a blind. The 


engine compartment, a view of which 
appears in figure 3, is of steel thr oughout. 
and is fitted with a removable roof so 
that the power unit can be lifted out for — 
major overhauls. Where there is not suf- 
ficient room for this, the end of the body 
can be taken away and the power unit 


drawn out on rollers. 


The engine, which is of English cae 


ene design, is of the six-cylinder Diesel 


type, with mechanical injection, and has 
an output of 200 H.P. at 1500 r.p. ADs) 
though it is capable of an output of 220 
H.P. for 15 minutes. Running speeds of 
1200 r.p.m. and 900 r.p.m. are also pro- 
vided. Cooling is effected by a centri- 
fugal pump, which is driven from the 
crankshaft, and by a radiator, which 
also incorporates an oil cooler. The en- 
gine speed is controlled from a master 
controller through solenoid-operated yal- 
ves, which admit oil under pressure to 


_the cylinders on the governor and thus 


_ alter the setting and timing of the latter. 


oh If the oil pressure fails, the engine is au- 


tomatically shut down. As shown in fig- 


ure 5, the engine is direct coupled to a 


vided with sliding doors, and a vestibule. » 


135-kw. generator, the complete unit be- 


. ing carried on trunnions, so that a three-_ 


point suspension is obtained. The bear- 
ers and fixing bolts are insulated from 
the underframe by rubber, so that the 
minimum of noise and vibration is trans- 
mitted to ‘the coach. The exciter is 
mounted separately, in order to reduce 
the length of the set, and is chain driven, 

The control gear, which comprises the 


Tig, 4. — Interior of car. 


ne compartment. 


Engi 


Fig. 3. 


Fig. 5. — 200-H.P. power unit. 


reverser, motor contactors, and battery 
cut-out, is mounted on a framework over 
the generator, as shown in figure 3. The 
necessary connections to the cables are 
made by terminal bars, so that the frame 
can be disconnected and dismantled as 
a unit. The car is fitted, with vacuum 
brakes, acting on all the wheels and a 
screw-down hand brake, which acts on 
the wheels of the driving bogie. The ne- 
cessary vacuum is obtained from an elec- 


trically-driven exhauster in the driving 


compartment. 


The vehicle is arranged for one-man 
control from a master controller, which 


is fitted with a dead man’s handle, as’ 


can be seen in figure 2, which shows one 
of the driving compartments. The en- 
gine is started by. a push button switch, 
which connects a battery to the genera- 
tor, so that the latter-runs as a motor. 
Successive movements of the controller 
then bring the engine speed up to 900 
r.p.m., 1 200 r.p.m.,;:and 1500 r.p.m., and 
finally full vehicle speed is obtained by 


feed tank. 


adjusting the generator and motor fields. 
When the controller handle is moved 
back the weak motor field is retained 
until the idling notch is reached, thus 
combining economy of power with the 
maximum electrical output. The engine 
can be shut down by bringing the master 
controller handle to the « off » position. 
The main electrical system is designed 
so that the full output is automatically 
maintained over a very wide range of 
train speed and without any risk of the 
engine being overloaded. Signal lights 
are provided to show that there is ade- 
quate lubricating oil pressure and that 
the water circulation is working cor- 
rectly. 


The car is heated from a low-pressure 
boiler, which is fired with engine fuel 
oil and supplies steam to radiators under 
the seats in the passenger compartment, 
the condensate being returned through a 
If the flame is extinguished 
or the water level falls below a certain 
limit, the oil supply is cut off. The feed 
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6.26 alee per eealion, aa 
i ling shunting, shed move- 
“ments and vother incidental running. 


“locomotive er Wi reimental use on ae 
London & North Eastern Railway. 


(From Modern T) anspor.) 


ning at a maximum of 70 m.p.h. Trains 
such as the 600-ton Anglo-Scottish ex- 
presses are beyond the ability of two 
such units, and consequently the higher 
powered engines would be necessary. 
Apart from these, the whole range of 
trains in Great Britain, from heavy min- 


od eral to fast passenger, is claimed to come 
& “the oil-electric ae a drawings within the scope of the units when used 
; vand photographs of which are reprodu- either singly or double headed. In the 
< ed hereafter — inasmuch as it is in- case of the majority of overseas rail- 


“tended for use, when required, with one ways, where speeds in excess 60 m.p.h. 
or more similar units, is claimed to re- are rare, all locomotive duties are claim- 


= "present a step towards the utilisation of ed to be covered by units of this power, 
i 'greater powers than are possessed by the the principal details of which are as fol- 
7 ; heaviest existing steam locomotives. — low : ; 
. bi eg Ob es not only in regard to the Jes Rapes oemmine de aueilary eb: 
‘y afforded by the unit type of locomo gines. . . . .) 880: BELP: 
_ ‘tive (one, two or more units being coup- Weight in working order . . . 72 tons. 
- led together and driven by one crew), Maximum axle load... . . 17 tons. 
ms but by its versatility that the new oil- Tractive effort . We ee cel) cee 28/500 ols 
electric locomotive is claimed to be Maximum speed... . . . . 70 mph. 
_ unique, The patented electric transmis-— pena eee Fa" * ase dei British 
‘ sion, for instance, permits full utilisation Length ere oo ne On an ee 
4 Bs jhe Bate 7h ee engine pt Bndeds: Fuel eapncity . 900 miles, passenger working. 
[f* varying between 6 and 60 m. -p-h., and 3 ag 500 miles, goods working. 
as “thus the locomotive is suitable for heavy “Eb isles Sah atl 
“goods” trains scheduled at 20 m. p-h. aver-— The main Cimnansiows are as shown in 


age speed, and fast passenger trains run- the accompanying drawing (fig. 3). 
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Fie. 2, — The engine generator set being lowered into the locomotive. 
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Mechanical features. 


A locomotive of the rigid wheelbase 
type and of 2-6-2 wheel arrangement, 


guided by single-axle pony trucks, has 1 


been evolved in preference to the bogie 
type owing to the high speeds required, 
for whereas the bogie type, when two 
units are permanently articulated to- 
gether, as in the case of the Buenos Aires 
Great Southern Railway Company’s loco- 
motives, is capable of speeds of over 
80 m.p.h., the short distances between 
bogie centres precludes this arrangement 
being adopted in the case of units to be 
used singly. The 2-6-2 type unit, it is 
stated, runs equally well in either direc- 
tion, arrangements having been made to 
avoid complete symmetry by using dif- 
ferent designs of pony truck and truck 
springs at the two locomotive ends. Com- 


pensation is carried out between one 


pony and its neighbouring driving axle, 
and between the other pony and the re- 
maining two driving axles. The driving 
wheels are of 48-inch diameter and truck 
wheel diameters are 36 inches, Jsother- 
mos axleboxes (12 in. by 5 1/2 in.) being 
employed. Braking is, of course, by va- 
cuum, with couplers for connecting to 
passenger stock, and is effected by a Con- 
solidated Brake rotary exhauster acting 
through 24-inch Westinghouse cylinders. 
Compressed air sanding is fitted. 

The structure is built up on 1-inch 
plate frames with cross stretchers at suit- 
able intervals, and is capable of support- 
ing the engine generator set upon what 
is virtually a three-point support. The 
body is formed of steel sections and 
sheets in which welding has been em- 
ployed to a great extent. No extreme 
measures have proved necessary in keep-- 
ing the weight down to the adhesion ne- 
cessary. Triplex safety glass is employed 
for the windows of the dfiver’s cab, and 
Artic glass for the engine-room lights. A 
section of the roof is removable for the 
purpose of lifting out the main engine 
set during locomotive overhauls, and the 


ote Railway, Paris, Two 


_direct-driven pump circulating the wa- shes 


generator, and 
generator to draw in cool a 
louvres and then to ceed it into 
engine-room proper, whence it e¢ 
through the roof ventilators. 


Rie goes : 


inder blocks are oo ee 


which, sein resting on an “elasne Si 
ing, provides the three-point suppo 
previously mentioned. Separate cylin- 
der heads, each with valves in remov- 
able cages and separate fuel pumps and 
valve gear, are. provided for each cylin- ; 
der. Full power is developed at 700 
r.p.m., and two reduced speeds are pro-— 
vided for medium power and for idlin 
though, with the arrangements made for | 
continuous easy starting of the main en- — 
gine, the idling speed is only used to a 

limited extent when in regular service. 

The cylinder liners are of cast-iron, the 7 4 
pistons of forged aluminium alloy, and — 
the connecting rods are chrome nickel 
steel forgings. Cooling is effected by a _ 


an pee. | 


ter through Serck radiator elements, el¢ 
ments also being provided for lubrica 
ing oil cooling. As in all Armstrong 
Whitworth locomotives of high power, — 
these elements are arranged on each side — 
of the locomotive with ducts leading up — 
to a single fan placed in the roof; in this _ 

case a Davidson « Aeroto » fan, motor-— i 
driven and thermostatically conte 


— 491 — 


has been used. Fuel tanks are arranged 
on each side of the engine-room. An in- 
teresting feature is the fitting of a stream- 
lined lubricating oil renovator, which 
obviates the necessity of drawing off oil, 
cleansing it in suitable renovators in the 
running sheds, and returning it to the 
locomotive. This filter, being in constant 
use, allows of only occasional make-up 
oil having to be added, smounting, on 
the average, to 1 % of the fuel oil used 
by the engine. 


Electrical transmission and control. 


The main generator of the oil-electric 
locomotive is of Laurence Scott manu- 
facture, and three Crompton-Parkinson 
roller-bearing traction motors are incor- 
porated. Control apparatus supplied by 
both firms was built to Amstrong-Whit- 
worth specifications and patents, and is 
suitable for the « constant-horsepower » 
system developed by the latter. The con- 
trol is entirely self regulating, and the 
driver’s duties are confined to attention 
to the road and manipulation of the 
single controller handle and of the brake 
valve. It is stated that when on the full 
power notch of the controller the output 


V—6 


of the oil engine is automatically regu- 
lated with plus or minus 3 1/2 % of the 
nominal horse-power. Where an assis- 
tant driver is carried, this is solely for 
the purpose of relief, and normally the 
engine-room door is not opened except 
at terminal stations. When two units are 
coupled together, no crew is carried on 
the second locomotive. A « deadman’s 
handle » is fitted, and, where desirable, 
this may take the form of the Armstrong- 
Whitworth delayed action device, which 
allows the driver to leave his controller 
to accept tokens in single line working. 

Tests with passenger and goods trains 
of varying loads and speeds have been 
made by courtesy of the London & North 
Eastern Railway Company, on the New- 
castle-on-Tyne to Edinburgh line and on 
the Carlisle route,and have, it is claimed, 
demonstrated the suitability of the loco- 
motive for the regular service it has to 
perform. Two similar units are now un- 
der construction at the Scotswood-on- 
Tyne works of Sir W. G. Armstrong, 
Whitworth and Co.(Engineers), Limited, 
and these, when completed, will enable 
the builders to claim to have produced 
the most powerful oil-electric locomo- 
tive in Great Britain. 
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New 2-10-0 four-cylinder compound locomotive 
for fast and heavy goods and passenger trains, 


Nord Railway, France. 


(From The Railway Gazette.) 


There is at present under construction 
in the workshops of the French Nord 
Railway a series of 30 new locomo- 
tives, Nos. 5.1201-5.1230, Type 150, 
which embody a number of interesting 
features and are capable of remarkable 
running performance. The new loco- 
motives are four-cylinder compound, 


Cylinders : 
Diameter, H.P. 
Diameter, L.P, 
Stroke, H.P. 
Stroke, L.P. : : 
Coupled ‘wheels, diameter . 
Bissel wheels, diameter . 
Boiler : 
Working pressure . 
Heating surface, tubes bat pues: 


Heating surface, firebox. 


Heating surface, superheater . 


Grate area, . ... 

Wheelbase, rigid . 

Wheelbase, total engine. 

Weight of engine in working order 

Adhesion weight . ; 

Water capacity. 

Fuel capacity 2 

Maximum theoretical tractive effort : 
Compound . 7. ae 
Simple . 


The guiding principles of the nen 
are those which have been followed by 
the Company in a number of its recent 
constructions, particularly. the Pacific 
type 3.1251-90 (‘) and the suburban 


(1) Described in The Railway Gazette of 
March 17, 1933. (See also Bulletin of the Rail- 
way Oongress; June 1933, p. 573.) 


Total. 


high-pressure, high-superheat machines 
built primarily for the haulage of heavy 
goods trains (trailing load 2165 tons) at 
speeds of 60-70 km. (37.3-43.5 miles) an 
hour on the level, but designed also to 
be capable of working heavy express 
trains. The principal dimensions of 
these locomotives are as follow : 


490 mm. 
680 mm. 
640 mm. 
700 mm. 
1550 mm. 
950 mm. 


(19 5/16 inches). 
(26 3/4 inches). 
(25 3/16 inches). 
(27 9/16 inches). 
(Often 

(Sift, 3378 anb)e 


18 hectopiézes (261 lb. per sq. inch). 
175.68 m2 (1890 sq. feet). 
20.30 m2 (. 218 sq. feet). 


195.98 m2 (2108 sq. feet), 
61.01 m2 ( 656 sq. feet). 


256.99 m2 (2764 sq. feet). 


( 

3.48 m2 (37.4 sq. feet). 
5.320 mm, (17 ft.) 1/2 an) 
9480 mm. (31 ft. 1 1/4 in.). 
104 t. (102.33 Engl. tons). 

90 t. ( 88.55 Engl. tons), 
38 t. (8 360 Imp. gall.). 
Over 9 t. (about 9 Engl. tons). 


. 27057 kgr. (59 660 Ib.). 
. 35207 kgr. (77 630 lb.). 


Mikado tank type 4.1200 (-). The boiler 
in the new locomotives is that of the 
3.1251-90 type with the pressure increas- 
ed from 17 to 18 hectopiézes (246 to 261 
lb. per sq. inch) and a high superheat 


(2) Deseribed in The Railway Gazette of 
February 19, 1932. (See also Bulletin of the 
Railway Congress, August 1933, p. 710.) 


8 hpz. (116 lb. per sq. inch). 


Fig. 1, — New Nord 


of 380°-390° C. (716°-734° F.) in normal 
operation, rising to 420° C 


(788° F.) in 
forced working. The dictance between 


tube plates is 4500 mm. (14 ft. 9 1/4 in.) 


and there are thirty-six 45/50 mm. 
(1.77/1.97 inch) smooth. tubes; sixty-five 
65/70 mm. (2.56/2.76 inch) Saeee tubes; 
and thirty-two 135/143 mm. (5.32/5.03 


inch) flues. 


The four-c cylinder engine with two out- 
side high-pressure and two inside low- 
pressure cylinders, is designed specially 
for high-speeds of rotation. The cylin- 
ders are of cast steel with cast iron 
liners. Each high-pressure cylinder is 
cast in one piece with the front portion 
of the frame and extends to the cross- 
stay. The low-pressure cylinders and 
valve chests are also cast in one piece. 
The piston valves, of light welded-plate 
construction, are of 300-mm. (11 13/16 


inch) diameter for the high-pressure, and 


380-mm.(14 15/16 inch) diameter for the 
low-pressure cylinders. The maximum 
pressure in the intermediate receiver is 
The steam 
passages are particularly short and di- 
rect, both between the cylinders and on 
the exhaust side. Various types of vari- 


2-10-0 mixed traffic locomotive. 


able-section blast pipes have been sub- 
jected to comparative trials; and the 
blast pipe tops are placed as low as pos- 
sible in the smokebox and surmounted 
by petticoats. 

The frames are oi 45-mm. (1 3/8 inch) 
plate heavily braced by steel castings, 
and three-point suspension is_ used. 
Owing to the provision for lateral dis- 
placement to the extent of + 65 mm. 
(2 9/16 inches) on the leading bissel and 
+ 15 mm. (5/8 inch) on the rear coupled 
axle, the 5.1200 locomotives will run on 
curves down to 145-150 m. (7 1/4-7 1/2 
chains) radius. Walschaert valve gear 
is used and the motion work has been 
made as light as possible. The high and 
low-pressure pistons are of nitrided steel, 
and the coupling rods of nickel-chro- 
mium steel. The tender tanks are of 
welded sheet construction. 

Forced lubrication by black oil is pro- 
vided for the axle boxes of the driving 
and coupled wheels, and for the low- 
pressure slide-bars; high-temperature oil 
carried by steam (hydro-mechanical lu- 
brication) is used for the high and low 
pressure piston valves and cylinders; 
and Tecalemit lubrication is applied to 


- 
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Fig. 2. — General arrangement of Nord ten-coupeld mixed - traffic locomotive. — = ro 
the bissel and to the connection between — trains Reieen Paris and nee ane x 


locomotive and tender. Westinghouse 
automatic and direct brakes are provid- 


Fig. 3. — End view 
of new locomotive. 


| see 


L.P.-cylinders : 


Diameter. . . 660 mm. (26 3/4 inches) .- 
Stroke . . . 700 mm. (27 9/16 inches). 
H.P.-cylinders : ae a , 
Diameter . . 490 mm. (19 5/16 inches). 
Stroke . . . 640 mm. (25 3/16 inches). 


ed, with Leach air sanding gear. AGF.I. 


feed heating equipment is installed, and 
the superheater is of the Schmidt type. 


Results of trials. 


Locomotive No. 5.1211, placed in sery- 


ice in July, 1933 regularly hauls express. 


" Lens-Longueau cna ts 


a ag of 70 km. ( 


pts 


Paris and Aulnoye. — With train No 
on September 13, weighing 
tender S04 es a 2 teas 


to ‘the ice oP the eran and rue - 
great adhesion of the locomo itive. 


ee wil coal trains weighing 2 2001. t. 


were ete with Gotu No. “5.121 


- between Lens” and Le Bourget with : ip \- gob 


gle stop at Longueau. The running times — 
and speeds were : ra 


Longueau-Le Bourget. 


aay “45 km. 
Sor an shou 


on ALS level. 
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- of the He aertist Ure! itself, pas 
ga larger proportion of the 
er ge nerated to be applied to the 
of paying load, «and the elim- 
1 of wear with certainty of re- 
I once costs. _As a con- 


i great diversity of 
= gpinios. ‘among Wt foe men as to the 
3 value of the roller bearing, especially as 
this form of bearing, being a precision 
job, must always cost considerably more 
- nee the plain bearing. Actually, the 
roller bearing axlebox at present costs, 
for the small quantities usually ordered, 
= about. four times as much as the corres- 

_ ponding plain bearing axlebox. The rol- 
4 ler bearing must naturally be more ex- 
3 _ pensive than the corresponding plain 
4 earing type of axlebox, but as the de- 
mand for. the | poller bearing AERASES 


ia 


7 
Lk 


. sa price will fall, mils, * This ten- 
anode BD SERA) become apparent in 


s 


~ / ay Abstract of a paper read at a “ouetag 
of the Institution of Locomotive Engineers, 
London, on November 23, 1933. 
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Germany and Sweden, where on thou- 
sands of one type of bearing being order- 
ed, a very material reduction in price 
became at once possible. 


Experimental applications. 


In about 1920, attention began to focus | 


on the roller bearing. The first roller 
bearing axlebox tested in this country 
was fitted with two rings of rollers, that 
nearest the wheel being composed of 
short parallel rollers, while the outer 
ring was made up of spherical, or barrel- 
shaped, rollers of the self-aligning type. 
The inner races in this design were pres- 
sed on to the journal and were positioned 
horizontally by distance rings. One 
hundred and ninety eight axleboxes of 
this design were supplied during 1921, 
the experimenters being the Swedish and 
German State Railways, Swedish private 
lines, and the Pennsylvania Railroad. 
The design may be said to have been 
the first really successful attempt to ap- 
ply the roller bearing to railway service, 
and these early users have continued to 
apply the roller bearing ever since. By 
1922 the Swedish State Railways were 
apparently satisfied with results, as dur- 
ing that year they ordered a further 1 360 
axleboxes, and in this country the Great 
Northern and Midland Railways ordered 
8 and 110 respectively. The total or- 


dered for the year was 1562. The Great 


Northern coach is believed to have run 
some 600000 miles in fast traffic up to 
the beginning of 1932. The Midland 
local train is still in service on the Til- 
bury branch. 


tion. During this overhaul some of the | 


parallel rollet rings, which were found to — i 


be less satisfactory than those of the 
spherical type, were replaced, making 
the total number of replacements of pa- 
rallel rings during ten years approxima- — 
tely equal to 1 % per annum. The spher- 
ical roller rings have given, as was anti- 
cipated, very much better results, as 
during the ten years only three rings had 
to be replaced, the trouble being due to 
the system of press fits on the axle. 


Double spherical bearings. — ; 


Experience with this train had, there- 


fore, shown that the parallel roller was 


not sufficiently robust, and that the sys- 
tem of press fits was unsatisfactory, and 
in 1924 press fits were discarded and the 
desirability of having both rings of the 
spherical self-aligning type had been 
realised, both on account of standardi- 
sation, the self-aligning feature, and on 
account of the much greater load carry- 
ing capacity of the spherical roller. The 
cost of the spherical roller bearing was 
at that time high, but improved manu- 
facturing facilities soon permitted of 
substantial reductions in cost and the 
double spherical type of roller bearing 
became, and has remained, the standard 
for the sliding type of box, in all cases 
where the load in carried above the cen- 
tre line of the journal. 


During 1924, also, the arrangement of 
carrying the inner races in taper sleeves 
was first introduced, thus permitting ap- 
plication and removal of the bearings by 
the use of hand tools only. With this 
arrangement, no matter how many times 
the bearings may be removed, the jour- 
nal remains undamaged and the fit un- 
impaired. All fear of movement of the 
race on the journal is eliminated. The 
races cannot be burst when fitting, while _ 
the machining limits for the journal may 
be considerably increased. 


When last examined in 1932 the ‘majo- <a 
rity of the bearings were in good condi- — 


Originating AHO l 
bearing for motor-car wor 


of sath: stock an jocomorees 


In this verre the inner paces are pee 


10 is 20 toned Another: a of beari 0 
of which some thousands have been ap- 
plied, is that known as the Hyatt. In 
this bearing, which is of American ori- 
gin, the rollers are coiled from steel of 
rectangular section and have the a 
ance of a spiral spring. They are the he 
full length of the journal and run on a ae 
hard sleeve carried on the journal, which 
has no collar, the thrust being taken on- apts 
a bronze pad on the axlebox cover. — i wt 
A design originating in this country — 

is the Pemiseiics and Marles compound — - 
ball and roller bearing, in which the load ca 
is carried on plain rollers while the — 
thrust is taken by a ball ring. Where 


the load can be suspended or the axlebox _ 
is fixed, as in a diamond-framed bogie, a ; 
single ring self-aligning bearing can be — 
used with advantage, as it is then com- 9 4 
pletely phigcnciin . = 
7 \ ee 

Race eas in ‘passenger working. wv 
The International Sleeping Car Com- =4 ss 
pany, prea not Pee concern py 
taal 

large proportion. of their scaghests wit he x > 


spherical roller bearings, and are con- — 7 a 
tinuing to do so, and it may be concluded — 

that, in this case, the reason for their — 
action is reliability and not reduction of 
resistance. -When the class of traff c 
covered by the local and stopping pas- 
senger schedules is considered, the ques- 


_tion of fuel or power saving becomes of © a 


importance, and experience snes to show a 


n, and ilasige: 


One ad- 


ed =e iidvasied ‘veliability, 
ed economy = in pee a 


d : an improved, but Feast design of 
passenger vehicle to replace its 
oaches. The schedule 
ld stock had been worked 
est that could be run with the 


e could not be kept with the same 
of new coaches per train. Some 
of the new stock had, however, been fit- 
a ted with roller bearings, and with trains 
made up of these roller vehicles it was 
z found that time could easily be kept. 


Goods wagons. 


Sweden and Germany are, so far, the 

only countries to equip any large num- 
ber of goods wagons with roller bearings. 
-- One of the objections raised to fitting 
} ‘goods vehicles with expensive roller bea: 
‘ring is the question of interchange, be- 
cause roller-fitted wagons belonging to 
one company will, of necessity, be re- 
quired to spend long periods on foreign 
lines, when the benefit of the extra ca- 
_ pital expended by the owning company, 
and the easier running of the fitted wa- 
_ gons, will be lost to the owners. A strong 
argument in favour of the roller bearing 
is that of safety. Hot boxes are an un- 
_ mitigated nuisance to all concerned, and 
= oe also a oerd of ore op ECE, ata 


_— 
es 


oat hot eee may ona for many nies 


tone: Hess are ideteotedl: 
to journals being twisted off are by no 


means uncommon, and very heavy dam- 


age often results. It is known that fires 


in trains have arisen from this cause. 


~ Locomotive experiments. 


Very little has been done outside the 
United States in the way of applying the 
roller bearing to locomotives, except in 
so far as tenders are concerned. Russia 
and Czechoslovakia fitted a number of 
tender axles with good results, and the 
Federated Malay States Railways applied 
spherical roller bearings to the tender 
bogies of six locomotives built in 1931. 
The French State lines have fitted the 
tender bogies of their last new « Moun- 
tain » type locomotives with the same 
design, while the London Midland and 
Scottish Railway have also fitted one 
of their new Pacific express engine ten- 
ders with the Timken bearing. The New 
Zealand Government Railways, who have 
had a good deal of experience with 
coaching stock fitted with spherical rol- 
lers, went into the question of locomo- 
tive applications in the United States 
very carefully, and were apparently so 


satisfied with results that they fitted 


S.K.F. bearings to the leading engine and 
tender bogies of thirty new 4-8-4 engines. 
The axlebox used in this instance is of 


the outside design, both for engine and 


tender bogie, double ring bearings being 
used. The trailing bogie is a booster 
bogie and runs on plain bearings. 

It is to the United States and Canada 
that one must look to find the earliest 
locomotive applications, and the biggest 
advance in the use of the roller bearing 
under motive power. In those countries, 
considerable progress has been made, 
many lines having large numbers of en- 
gines partly equipped, while some of the 
important lines have even standardised 
roller bearings for both engine and ten- 
der bogies. Initial installations on 
coupled axles have also been tried with 
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most satisfactory results. The New York 
Central was the first line to make trials, 
the leading bogies of two heavy Pacific 
express engines having been equipped, 
one with Timken and the other with 
S.K.F. bearings. The results proved so 
satisfactory, both as regards reliability 
and economy, that the policy begun in 
1927 has been continued, till to-day near- 
ly 900 spherical roller bearing axleboxes 
are running under the bogies of the 
heavy Hudson type express engines on 
the New York Central. While the New 
York Central were gaining this expe- 
rience, the Canadian Pacific and the Ca- 
nadian National Railways were obtain- 
ing like results, and both lines came to 
similar decisions several years, ago. 
More than fifteen other railroads in the 
States have followed their example, and 
many hundred leading bogies are to-day 
running on both Timken and S.K.F. bear- 
ings. 


Timken locomotive. 


The next step forward was taken by 
the Timken Roller Bearing Company 
who, to demonstrate that roller bearings 
could be successfully applied to the driy- 


ing and coupled axles of the heaviest mo- 
dern locomotives, commissioned the 
American Locomotive Company to build 
them aq 4-8-4 engine with allits axles car- 
ried in Timken roller bearings. The en- 
gine was so designed that the weights on 
the coupled wheels, could be varied to 
suit different loadings allowed, the maxi- 
mum axle load being 30 tons. With that 
load the steam pressure was 250 lb. When 
delivered, this engine was lent to many 
of the leading lines to be tested in regu- 
lar service of all kinds. It ran well over 
100 000 miles, hauling passenger trains 
at speeds up to 75 miles per hour and 
goods trains of as much as 8 000 tons. 

The engine has run with perfect suc- 
cess, and the Timken Roller Bearing 
Company are to be congratulated on the 
success of their experiment. The reduc- 
tion in internal friction is said to be 
12 1/2 %. The bearings were lubricated 
with oil, and the total amount used on 
bearings was approximately. one pint per 
100 miles for all axles. The oil in the 
coupled axleboxes was changed twice 
during the 100 000 miles, and while the 
new oil is included in the figure above, 
the oil is not taken account of. 
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ee of this kind rapid accele- 
on wablne a vita cere in cenping a — 


A jects of ‘this St a hae Been fp Re ie 
_ ears which shall be light, simple, reason- 
: able in first cost and operation, and 
above all have a we Eatey - accelera- 


a ties aes 
* , Asca re, ult of very close co-operation 
: 
_ between the two Companies, cars have 
g been produced which weigh only 10 1/2 
tons, seat 40 passengers, and reach 
speeds” of 20, 30, 40 and 50 miles per 
4 hour Gait, 20, 32 and 49 seconds res- 
pectively. Their maximum speed is at 
the moment governed down to 56 m. 
_ p-h., which can be maintained comfort- 
ct ably on stiff normal gradients. 
; This unusually rapid acceleration is in 
part. due to the high power weight ratio, 
but is also largely attributed to the per- 
formance of the Leyland hydraulic tor- 
— que converter, described later, which, 
permitting the maximum horsepower of 
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aaa setiat Railway Company’ s 
railcars for branch: line service, 


erned. It 


the engine to in applied during all the 


period of acceleration, produces an un- 
usually rapid, silent, and smooth get- 


away, unbroken by gear changes. 
_ As stated previously, the car is of the 
two-axle type, one axle being driven. 


The power unit is a 130-H.P., 6-cylinder, 


oil engine mounted under the floor; it 


_ transmits its drive through the hydraulic 


torque converter to the axle. Control 
is very simply effected, from either end 


of the car, from an instrument board in 


each driving cabin. The controls inclu- 


de electro-pneumatic mechanism for the 


operation of the torque converter and 
reverse gears and mechanical control of 
the throttle, power brake and hand 
brake. 5 

An all-steel body, also of Leyland ma- 
nufacture, is mounted on the steel chan- 
nel underframe, which has a section of 
12 in. x 3 in. < 1/4 in. A feature of 
this body is the excellent vision given 
to the passengers, an unobsiructed view 
all round being provided. 

Full streamlining of the body with 
its consequent sacrifice in seating accom- 
modation has not been adopted, because 
it was considered that seating capacity 
on a branch line service is of greater 
importance than the possible increase in 
speeds which might result from stream- 
lining on the rare occasions when high 
speeds could be obtained. 

The power unit is a six-cylinder com- 
pression-ignition oil engine, 4 5/8-inch 
bore xX 6-inch stroke, giving a displace- 
ment of 9.9 litres. It develops 130 H.P. 
at 2000 r-p.m. at which speed it is gov- 
is rigidly bolted at four 
points to the frame in the centre of the 
chassis. Its auxiliaries include a 24- 
volt starting motor, Bosch injection 
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is effected iy a pump ieee a vertical 


radiator disposed transversely across the 
frame towards the rear of the engine. 
The circulating water can in addition 


be by-passed to thermostatically oak m 


led heaters in the car. 

A vacuum exhauster for the operation 
of the brakes and controls in addition 
to a separate auxiliary electrically op T- 
ated exhauster, is mounted on the engine. 


The hydraulic torque converter (Lys- 
holm-Smith system) which is now being 


manufactured in large quantities by Ley- 


tageous Caneerenicite , it gi 
thing smoother acceleration an d, : 
eration, is more efficien a 
provision of a direct drive caiie 
inates all losses. With this eyst 


Fig. 3. — Hydraulie torque converter. 


opposed to the gearbox, torque conver- 


sion is entirely automatic, so that remote 


control is simplified. Further, as all 
action between the driving and driven 
members is purely hydraulic, it is not 
subject to wear and its silence and 
smoothness must of necessity continue. 


The function of the torque converter — 


is to multiply the engine torque and give 


an automatic variation of torque with 


speed depending on the operating condi- 


aaa the exception of that zi tpu ; 
tion requires no skill on the part of the ~~. 


driver. = Van 

co 

fl 

direct arive fort use “ce cruising speeds. * 
An additional drive of this type is, there- 

fore, provided. = : +s 

~Y, , ‘ 


; the i es oo oe 
1g, SO preines the drive 


not take up the drive as 
onal clutch and are, there- 
to little wear. Though not 
essary, an intermediate posi- 


are disengaged. It will, therefore, be 


seen that there are three positions of the 
two-way clutch on the converter, (a) the 
aulic-drive position, (b) the neutral 


osition, (c) the direct-drive position, 


p 
E with the hydraulic drive stationary. © 


< These three positions are obtained by 


_ vide the fore-and-aft movement of the 


g 


the magnet valves is from a three-way 
E> 38 tch at each end of the car through the 
medium of a small converter controller 
_ which picks up the neutral position of 
_ the clutches by hunting contacts, or cuts 
= off the current from the magnet valves 
when the clutch has completed its travel 
in either direction. 
The torque converter consists essen- 
q tially of a centrifugal pump mounted 
Bi: in a single casing with a three-stage hy- 
on draulic turbine. The pump member is 
similar in form to the impeller of the 


s! 


_ turbine, which is connected to the driv- 
_ ing axle through the free-wheel describ- 
ed later, consists of a bladed rotor on 
which three separate rows of blades are 
fixed in such a position that they are 
_ divided by two rings of stationary blades 
_ fixed to the casing. 
~The casing is completely filled with 
- fluid so that when power from the en- 


ay 


— = 


gine is transmitted to. “thie ‘pump, the 
fluid is driven from the pump on to the — 


re used as” couplings 


is provided in which both clutches 


clutch pressure-plate. The control of 


familiar water-circulating pump. The 


first set of rotor blades, then through 


stationary blades, where its flow is re- 


directed on to the second set of rotating 


_ blades, through stationary blades, where 


its direction is again changed, on to 


the third set of moving blades and so 


back to the pump. Owing to the shape 


of the blading and the fact that the fluid 


impinges on three sets of blades coupled 
in series, torque can be increased up to 
the ratio of 4.8 to 1. 

Labyrinth seals are used in the design 
to prevent short-circuiting of the fluid 
between the rotor and casing. Other 


_ seals are included to prevent loss of fluid. 


Slight leakage is, however, encouraged 
for the purpose of lubrication, but the 
fluid so passed is collected in a small 
sump and quan sieally returned to the 
reserve tank. 

To ensure the removal of any air or 


_- vapour which may be liberated by the 
utilising a double-acting vacuum cylin- - 
Pt der controlled by magnet valves, to pro-— 


converter fluid during operation or 


when filling up, a small pipe is carried 
from the top of the converter casing to 
an ejector fitted in the reserve tank. 


Whenever the converter is running, fluid 
flows through the pipe to the ejector, the 
other entry of which is coupled to the 
drainage sump, and thus automatically 
returns any leakage past the seals to the 
reserve tank. 

The function of the reserve fone is, of 
course, to keep the converter full of fluid 
under all conditions of operation. In 
order to secure maximum efficiency, it 
is advantageous to maintain a minimum 
pressure in the casing of about 30 |b. per 
sq. inch and, therefore, fluid from the 
reserve tank is fed to the converter 
through an injector. This injector is 
worked by means of fluid short-circuited 
from two points in the converter, which 
have an appreciable pressure difference. 

In order to limit the temperature rise 
in the working fluid under extreme con- 
ditions of operation, a small cooler is 
placed on the frame side and connected 


in parallel with the fluid circulation. 


Interior of body. 


Fig. 4. 


o 
ee 
K 
cS 
Ld 
a 
vo 
iow) 
16 
op 
_ 
ey 


co: 


coasting peuble + when the 
nverter drive is engaged. 
The free--wheel is of the well-tried 


a cam-and-roller type in which a number 


> 


of rollers, positioned in recesses round 
_ the inner or driving member, are used 
to lock the outer ring member. The 
inner member is driven by the converter 
and the outer is coupled directly to the 
7 propeller shaft. The free-wheel unit is 
of ample proportions and, taking its dri- 
ve only through the hydraulic system, 


- works under ideal conditions. 


The gearing on the driving axle is car- 


ried in an aluminium casing mounted in 


such a way that the casing and all parts 
(with the exception of the generously- 
proportioned spur gear ‘which i is pressed 
on the axle shaft) can be dismantled 
without removing the wheels from the 
axle. The gearing consists of a simple 
double-reduction gear in which all bear- 
ings are lubricated under pressure by a 

) in the casing and the whole assem- 
bly, therefore, requires the minimum of 


attention. Spiral bevel gears are used 


in the first reduction and ground spur 
gears in the second reduction. The spur 
pinion can be meshed with either of the 
two bevel wheels by means of internal 
teeth so as to provide reverse gear of the 
a gear ratio. 

_ The forward or reverse motion is con- 


“trolled by iagnet valves, operated from 


a switch in the driver’s cab, applying 


vacuum to either side or a two-way 


vacuum cylinder which moves the pi- 


- nion from one bevel to the other. As it 


is necessary for the train to be at rest 


over the tread. 
roller bearings in the axle boxes. 


a 


the control operating this is 
| with the torque converter 
switch which must be in the neutral 


es position before the former can be moved. 


The axles are fitted with light cast- 
steel wheels having a diameter of 3 feet 
They are carried in 


The braking system is on all four 


% wheels and can be applied by either pow- 
-er or hand. Unlike the usual railway 
type of shoe brake which is responsible 


for a certain amount of tyre wear, in- 
ternal expanding fabric-lined shoes are 
adopted which operate in four 17-inch 
drums located on the axle ends outside 


each wheel where they are readily acces- 
sible and are well cooled by the move- 


ment of the car. The power brake is 
applied by vacuum, the valve of which 


is controlled mechanically from the driv- 


ing compartments, whilst the hand brake 
is of a patented double-ratchet type, a 
mechanism which has been well proved 
on Leyland heavy vehicles and with 
which it is possible to obtain great lever- 
age and at the same time release the 
brake little by little, or completely as de- 
sired. 

A considerable weight reduction is 


‘shown by the suspension adopted as 


compared with the usual railway con- 
struction. Semi-elliptic springs are used, 
a feature of which is the anchorage 
at each end. This can perhaps be best 
described as a swinging link, universally 
jointed at one end and free to move lon- 
gitudinally at the other. This arrange- 
ment allows the axle to follow the curve 


of the rail and at the same time permits 


of a restrained sideways movement to 
cushion any shock received at the wheel 


flange when passing over points. Brack- 


ets are also fitted which limit the fore 
and aft movement of the axle, but do not 
normally take part in its constraint. 
The controls, with the exception of the 
handbrake lever, are mounted in a com- 
pact group on a control column, one of 


- which is installed in a separate cabin at 


e the Ae of the gearing is s 


Fig. 6. — Springing and brakes... 


each end of the car. All controls are 
« fool proofed » by interconnection and 
so simple is their operation that it has 
been found possible for a driver to take 
over control of the car after only fifteen 
minutes tuition. They consist of : 


2 levers for operating the throttle and 
the power brake; 

1 change-over switch for the electro- 
pneumatic control of the torque con- 
verter to give neutral, direct drive or the 
drive through the hydraulic system; 

1 change-over switch for the reversing 
gear; 

2 press buttons for starting and stop- 
ping the engine; 


The usual switches for lights, horn, 
windscreen wiper, etc.; 

1 engine revolution counter; 

2 vacuum gauges; 

Indicator lights for oil pressure, en- 
gine-water temperature and the torque 
converter temperature. 


All controls are duplicated at each end 
of the car, with the exception of the 
throttle and brake levers and the torque- 
converter change-over switch, which are 
removable. Additionally, the torque 
converter switch forms the master 
switch for the control column, without 
which the board becomes dead. It is 
also interconnected with other switches 
so that it is impossible to start the engine 


a 
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accessible through a trap door. The 
800-watt 24-volt dynamo is driven from 
the rear end of the torque converter by 
double V belts. 

The body is tastefully decorated in the 
latest style adopted by the London Mid- 
land and Scottish Railway and is heated 
by thermostatically-controlled radiators 
from the engine water circulation. It is 
brillantly illuminated and is fitted with 
windows which give an entirely unre- 
stricted view in all directions. As the 
engine is entirely under the floor, all 
of the car body is available for passenger 
sealing. 

As regards engine accessibility, it 
should be pointed out that as the engine 
is arranged under the floor in the centre 
of the car, top overhaul can be carried 
out from inside the car after removing 
a detachable floor trap, whilst refuelling; 
lubrication and the usual daily servicing 
can be completed without entering the 
car. Having placed the car over a pit, 
the engine and torque converter can be 
withdrawn asa unit. This arrangement 
of the power unit and reverse gear, it 
may be remarked, lends itself admirably 
for use in conventional bogie cars, an 
é example of which has been running for 

Fig. 7. — Control column. over a year on the London Midland and 

Seottish (Northern Counties Committee) 

or operate the reverse gear unless the. line in Northern Ireland. Further, ow- 
torque converter is in neutral. ing to the simplicity of the control, very 

The electrical equipment includes 24-_ slight modification is necessary for mul- 
volt batteries of 200 amp.-hr. capacity, tiple-unit train operation, in which each 
which are mounted forward of the en- car carries its own power plant with all 
gine under the floor where they are control from a single control station. 


Principal dimensions : 


Unladenwweirht! oficar a4 cu S. oe» 10: 1/2. tons. 
Fully laden eee Ofsedn were so: pales se lesh tong, 
Wheelbase. . ; SCS I RC aR te 
Overall length | : pets “eee re UE ae ee 
Driving wheel diameter | |. WL 4 art a LeBti 

Driving axle ratio . . ..... . =. . 4,016.to 1. 
Engine power . . Me igulti eset: “irs pleOe EPs he 
Power werent ThbOmsE ts «ls...» « « LO H.P. per ton. 
Maximum acceleration. . . . . . . . . 3.25 ft. per sec. 
Maximum speed . a eee eer OG om. ph. 


_ Approximate consumption (4) A) eee eaves els mmiles: per gallon. 


(1) Taken on a test run from Preston to Carlisle and back. 
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— 150-8. H.P. Diesel-geared shunting locomotive, : : . 


_ London, Midland and Scottish Railway 


(From Diesel ey Tr es ‘Supplement to The Railway Gazette). 


Harly this year the London Midland & Scot- 
tish Railway (L.M.S.R.) placed orders with 
various British firms for nine Diesel shunting 
locomotives of different types, and of this total 
the Hunslet Engine Co, Ltd. received the con- 
tract for four. It was agreed that the first 
unit should be the six-whéeled locomotive with 
a 150-B.H.P. M.A,.N. engine which the Hunslet 
Company had constructed in 1932, and which 


cn nen 


had already been tried out on the LALSR. 
system. This machine was taken out of 
ice for a short period in order to make an 
inspection and paint it in standard LMS. Be, my 
livery, and some of the results of its service 
since that time were recorded in Diesel Rail- — 
way Traction of November 3, 1933. 

Delivery of the second locomotive has” just 
been made, and it is intended to put it im- 


Fig. 1. — Latest L.M.S.R. Diesel shunting locomotive. 


mediately to the duties performed by its fore- 
runner, No. 7401, viz., 24-hour heavy shunting 
service for six days a week. Motive power is 
provided by an eight-cylinder McLarén-Benz 
oil engine which develops 150 B.H.P, at 1 000 
r.p.m. It has been designed specially for loco- 
motive service, and as the accompanying illus- 
tration shows, the bedplate casting is extended 
sideways and machined to fit between the 
frames, thus forming a very strong eross stay, 
and assisting in the perfect alignment of the 
crankshaft. To relieve the séecuring bolts of 


shear, a lip on the casting rests on top of the — 
frame plate as in normal steam locomotive 


construction, and the centre portion of the 


casting forms the engine sump. | 
Two four-ram C.A.V.-Bosch pumps supply — 


_ fuel to the engine cylinders, and the air is’ 


drawn through a Vokes filter. The cooling — 


water and lubricating oil are circulated through 


a Reliance radiator mounted on the front end 


of the engine bonnet, behind which is a fan — 


driven from the main engine. The radiator is 
built up in sections’ to facilitate any repairs 
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which may become necessary in the course of 
time, and a section can be changed in a few 
minutes. Starting of the engine is accomplished 
by means of a twin-cylinder Scott petrol en- 
gine, which is located in the bonnet although 
controlled from the cab. When the Diesel en- 
gine has reached a speed of about 200 r.p.m. 


8T.l2C = ToTAL 26 Tons 


1 
WEIGHT IN WORKING ORDER 8T IOC 8T 18. 


Fig, 2.— Diagram of 150-B.H.P. Diesel-geared 
locomotive. 


the decompression valves are diopped and the 
engine fires immediately, the starting gear be- 
ing automatically thrown out of action at the 
same moment. 

A multi-plate friction clutch of the Hunslet 
patent type takes up the torque of the engine 
and passes it on to the transmission gear 
through a Hardy-Spicer coupling which effec- 
tively prevents cross strains being transmitted 
from the frames to the driving shafts, either 
through frame distortion on curves or imper- 
fect alignment of the engine and gearbox. The 
efficacy of the Hunslet clutch and patent au- 
tomatic pre-selective gear-changing mechanism 
in heavy service has been fully proyed in the 
first L,M.S.R. shunting locomotive. 

This pre-selective mechanism is complete in 
itself and is bolted to the gear-case adjacent 
to the control shafts which operate the gear- 
changing dog clutches by a twisting move- 
ment, and not by a push-and-pull action. The 
gears are moved into position by a pair of 
small hydraulic cylinders. The oil is passed 
through a selector valve controlled from the 
pre-selective lever in the cab, the oil being 
passed to whatever cylinder it is desired to 
operate. The pressure is supplied by a small 
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intensifier operated by compressed air, the 
valve for which is coupled to the clutch pedal. 

On the clutch being operated from the pedal, 
the first portion of the stroke disengages the 
main clutch, the valve having already been 
selected by a prior movement of the pre-selec- 
tive lever. During the second half of the clutch 
pedal stroke the air valve to the intensifier is 
opened and the pressure immediately trans- 
ferred to the oil, which passes through the se- 
lected valve and into the operating cylinder. 
The gear then goes over into position and the 
clutch pedal is released, but it is to be noted 
that the gears cannot be operated unless the 
clutch is first completely disengaged. 

When engaged in any gear the mechanism 
in the gear-box is such that the valve auto- 
matically selects the requisite cylinder to bring 
the gear into the neutral position upon the 
next operation of the clutch pedal, irrespective 
of the position of the pre-selective gear 
lever. This ensures that the gear cannot be 
crashed straight across from one gear to an- 
other. The operation for changing gear is then 
as follows: The next gear is engaged on the 
pre-selective gear lever at the driver’s leisure. 
Two separate depressions of the clutch pedal 
are made, the first one bringing the gear into 
neutral, the second engaging whichever gear 
has been selected. During the slight interval 
between these two operations, the throttle ,is 
either shut off when engaging a higher gear 
or opened.up.when engaging a lower gear. 
This operation is performed very quickly and 
the change of gear is effected in about three 
seconds. Due to the power being applied at 
the correct moment when the clutch is abso- 
lutely free, the engagement is perfectly silent, 
although no synchronising gear is fitted. 

The control on the locomotive is quite sim- 
ple, as the selector, throttle, and clutch pedal 
operations are automatically controlled by air, 
the driver being called upon to operate only 
one handwheel when making a gear change. 
All controls, whether for gear changing or 
driving, are duplicated, one set being situated 
at each side of the cab. 

A simple air brake is fitted to the locomo- 
tive, an engine-driven compressor supplying air 
at 100 Ib. per sq. inch pressure to four cylin- 


Fig. 3. — McLaren engine installed in L,M.S.R. shunting locomotive. 


drical reservoirs. Arrangements have been 
made to totally enclose the cab if necessary, 
and heating pipes are provided for use in win- 
ter. The layout and principal dimensions of 
the locomotive may be obtained from the ac- 
companying diagram, which also shows the 
method in which the drive from the gear-box 
is transmitted to the wheels. With a trans- 
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2.— Cone cleaning of iccamourer on the Londei & North Eastern Railway. 


* 


(The Balees Gazette.) | 


The diagram reproduced below, for which 
we are indebted to the London and North 
Eastern Railway, shows the plant installed in 
the locomotive running shed at King’s Cross, 
London, for cleaning locomotives by the spray 


or jet method. At present the installation is 


dealing with the wheels, motion and all parts 


below the footplate of 96 tank. engines a week, 


the time allowance being three hours per 
engine per man, representing a saving of three 
hours on every engine treated. In addition, an 


incomparably better job is made of the work 


than can be effected by wiping with oil sol- 


vents, apie themselves leave a 


mission efficiency of 85 %, the tractive effort 


on the lowest gear step, at a speed correspond- 


ing to 4.5 m.p.h., is 12 000 Ib., giving an adhe- 


sive factor of 4.85 which, in conjunction 
the sanding gear, is sufficient to ensure im- 
munity from slipping. On test, a drawbar 
tractive effort of 14500 Ib, has been aie Mitteete 
ed without slipping. 


1 


- 


redid fia 
that acts as an adherent base for further. accu- 
mulation. The effectiveness of the jet is also” 
noticeable at the parts difficult of access by 
hand cleaning and it facilitates the mechanical — 
examination of such parts besides improving 


the conditions under which repairs have to be 


carried out. 

Prior to the installation of the present plant 
experiments were carried out. with pumps 
operated on the rotary principle. These, how- 
ever, were abandoned in favour of the plunger 
type of pump owing to the latter’s larger 
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Fig. 1, — Stee of King’s ties locomotive spray cleaning plant. 


Fig. 2. — Service plant for locomotive 


Fig. 3. — Cleaning jet in operation 
spray cleaning equipment. 


at King’s Cross locomotive shed. 


clearances and freedom from injurious effects the King’s Cross installation is obtained from 
caused by scale in the water. It is found that a hot water locomotive boiler washing out 
in the process of jet cleaning the maintenance plant and rarely falls below 120 deg. F., when 
of high pressures and temperatures is of con- entering the main water tank, and this is 
siderable importance. The water supply of large enough to provide an ample reservoir in 
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order to permit of reheating. Reheating is 
effected by means of an H-shaped perforated 
grid on the bottom of the tank supplied with 
live steam from a stationery boiler and, in 
addition, a perforated steam pipe is fitted in 
the solution tank to heat the mixture and keep 
it agitated. All delivery pipe lines throughout 
the shed are effectively lagged and every 
endeavour is made to keep the temperature of 
the water in the neighbourhood of 200 deg. F., 
the operators being provided with leather 
gauntlets and protective clothing. 


The chemicals employed. 


The cleansing agents at present used at the 
King’s Cross depot in combination with the 
water are soda ash and cleaning oil, though 
research is still being continued with a view 
to finding out the best medium for the pur- 
pose. It has been definitely proved that a jet 
of water, however, hot and at whatever velo- 
city it may be projected is not in itself suffi- 
ciently effective. Owing to surface ‘tensions 
some chemical. medium is. necessary to break 
the attachment of the oil film to the metal 
surface and this medium may take the form 
of emulsifying agents such as soaps, sulphon- 
ated oils, or alkaline substances like soda ash 
or silicate of soda. 


The use of soda ash in the proportion (to 
the water) of about 0.3 % by weight has been 
found very satisfactory in removing grease, 
whilst being at the same time economical and 
giving the jet a cutting as well as a dissolving 
property.. This medium, however, leaves a very 
flat and dry finish for which reason it cannot 
be used for parts above the footplate. If 
cleaning oil is added the finish is better, but 


the cost is correspondingly higher. The pos- 
sibility of first cleaning the engine with an 
alkaline solution and then mist-spraying it 
with undiluted oil to obtain a desirable finish 
has yet to be tried. In operating the system, 
sufficient soda ash is dissolved in the mixing 
tank to suffice for one week’s working, and 
this in then pumped by a semi-rotary hand 
pump into an elevated solution tank whence it 
feeds at a regulated rate into the suction line. 
This rate is adjusted by the setting of a tank 
cock, a second one-being used to shut off the 
supply when the pump is not operating.. The 
alternative or oil feed: to the suction line is 
similarly controlled by the adjustment of a 
needle valve. In this way it is possible to 
obtain at the jets a cleaning solution con- 
taining two agents, those at present used 
being soda ash in the proportion of 0.3 % and 
Thelson oil 0.06 % by weight. This is forced 
by a four-gun Laycock electrically driven pump 
delivering three gallons per minute per gun 
at a pressure of 375 lb. per sq. inch through 
an overhead 14-inch diameter hydraulic pipe 
line to the seven points with which the shed 
is equipped. From these, by means of 50-foot 
flexible hose pipes, all the engines on the six 
roads can be comfortably dealt with. 


The effect on bearings. 

The effect of spray cleaning on the bearings 
of the locomotives is being very carefully 
watched and at King’s Cross shed the number 
so treated is graphed against the number of 
bearings overheated in order to examine the 
relationship between the two. From the data 
so far obtained, no increase has been revealed 
that can be attributed to this method of 
cleaning. 


ee scope “of the! ier 
th which we have dealt in the 


“ieee “OR ‘Jseveral occasions. 


in ht ante ‘hs Boia apiteal 


aie ee inete! is one Shick 
e neces. it i is. difficult to do so, 


opines 


aukead set articles I ra eimaet A 


SS, SI NAL SECTION. — ‘American 
iS ee 0 Brine geusam ede 


2 $ 55 and $3 a 95 Sesbec: 


contrat: centralised traffic ahd in- 


crease in the capacity of the lines, brak- 


_ ing wagons in shunting yards, pete 
tion of level crossings, etc... 


Chapter XIX describes the centralised 
interlocking systems operating the points 
and signals with electricity as the operat- 
ing agency. Several designs of appara- 
tus are dealt with, all of which are: de- 


‘signed so that the position of the lever 


and. of the points or of the signals con- 
trolled agree, and all of which are fitted 
with devices making impossible any un- 
authorised movement. The first condi- 
tion is obtained by means of a control 
current which acts on a lock known as 


_ the Indication Locking; the second is 
guaranteed by the locking between the > 


levers known as the Cross Protection. 
There is an important difference in the 
method of generating the control current 
and transmitting it. Two systems of 
doing this are at our disposal. In the 
first, the Dynamic Induction System, the 
power current is transmitted by the same 
wires as the control return current which 


is generated by the motor. In the other 


system the power current is transmitted 
to the different motors by a pair of feed- 
ers and an independent source of current 
is employed for the control. There is a 
relay controlling each apparatus in use, 
with which it forms.an integral part, fed 
by two wires which start from the lever 
in the signal box. Two ‘independent 
control wires connect the ersten ag in 
the. track to the lever. : 

_ This chapter also Goriiaiis the ecanip: 
fon of an automatic signalling installa- 


_ tion for a level crossing of two double- 


we ee ee 


track lines, and a detailed descriptior 


the appliances which by a single control a 1 
unlock electrically the points, move them 
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This book, which deals oie with 
German rates, consists of two main parts, 
dealing with this question, the first from 
a legal aspect, and the second from a 
commercial point of view. , > ; 

The author, in the first part, points: out 
that railway legislation touches the pub- 
lic right in so far as it regulates the 
relationship with the authorities, and the 
right of the individual as concerns the 
dealings with the users. He gives parti- 
culars, which he analyses, of the legal 
prescriptions inserted in the commer- 
cial code, and in the ordinances dealing 
with railway traffic, and which have 
received legal sanction. The review also 
extends to international traffic. The re- 
gulations analysed deal with the essen- 
tial points such as : the obligation of the 
carrier, the carriage contract and way- 
bill, the route iad length of carriage, 
the through rates, equality of treatment 
as between users of the railway, and the 
sanction and publication of rates. The 
author also examines the rates measures 
taken to favour export trade or to pro- 
tect national industry and discusses them 
in relation to the commercial treaties, 
the financial agreements, and the cus- 
toms arrangements. Finally he shows 
the general principles of the rates policy. 

Rate making depends first of all upon 


[oO]. 


tne Jee to which Ane n 
wish to cover the various ex 
by the Sete dae Leh Heitor: 


argued. ie ile: sets aut the: aatvak feat- 
ures of the system of rates” considered in i 
relation to the element taken as the basis - 
in the goods carried : the weight or vol- se. 
ume, the value, and the combined ‘Sys 
tem. ; 
With regard to the ciotendl rates, he 
has attempted to define the li ye- 
tween which the rates can move. — The 
method of fixing the rate in terms of the _ 
distance is one of the characteristic feat- 
ures of the rates structure: the zone 
rates system, first applied in Belgium on 
a large scale and which was in use in> 
many countries before the War, was 
only introduced into Germany in 1920. 
The author gives particulars of the cir- 
cumstances... Amongst other questions 
considered, we may mention privately 
owned wagons, special rates including 
competitive rates, and especially the K 
rates (rates for competing with road traf- 
fic), and then the international rates, the 
clauses of which are analysed, both those 
affecting the consignors and those which 
fall within the domestic organisation of 
the railway (for a the sharing of =" 
the Oe ae ’ bs 
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Deutsche Gesnybauseabe dex Devimelklessiieey Compete German edition of ‘the = 


Beuth- Verlag, Derive ieee 97, Bertil 
_The German Standardisation Commit- 
tee has announced the issue in the near 
future of a complete edition of the de- 


cimal classification, revised and com- E+ 
pleted in accordance with the most 
wh 2 international conventions. ll oh nt Bete 
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The work is to include an introduction 
giving the principles of the decimal clas- 
sification and indications as to using it. 
The systematical part will include some 
70000 articles, and the alphabetical 
index the same number of words. 
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Owing to the size of the work, it will 
be published in ten numbers, each of 
160 pages, and will appear quarterly; the 
issue will be completed in 1936. 


A. G. 


ASSOCIATION SUISSE POUR L’ESSAI DES MATERIAUX (A. S. E. M.) (Swiss Associa- 
tion for Testing Materials). — Second International Day on Rails (Zurich, 15 and 16 June 
1932). — Report No. 16 of the Swiss Association for Testing Materials. — Report No. 43 
of the Federal Materials Testing Laboratory. — One volume, 29.5 x 21 cm. (11 1/2 
x 8 1/4 inches), of 408 pages fully illustrated with drawings and photographs. — March 
1933, Zurich, Association Suisse pour l’Essai des Matériaux, 27, Leonhardstrasse (Price : 


25 Swiss francs). 


The Swiss Association for Testing Ma- 
terials organised an international day’s 
meeting devoted to rails « in order to 
facilitate the exchange of theoretical 
ideas and practical results relating to 
rails, as these questions are much to the 
fore in all countries and have not only 
great scientific interest but great prac- 
tical importance ». 

The first International Day devoted to 
the study of questions relating to rails 
was held in Zurich in 1929. The second 
day also was held in Zurich, in June 1932. 

The 34 reports presented can be classi- 
fied under the following heads : 


I. General. 
IJ. Wear. 
III. Brittleness. — Internal stresses. 
IV. Operating results. 
V. Welding. 


Questions relating to the track were 
only touched upon so far as they had a 
real bearing on questions I to V. 


The principal reports presented dur- 
ing the Second Day have been collected 
into a volume published on behalf of the 
Swiss Association for Testing Materials. 

If is impossible to give, in a limited 
space, a detailed analysis of all the re- 
ports presented. It should be noted, 
however, that they are all interesting and 
that the volume as a whole forms a docu- 
ment of the greatest value for investigat- 


ing the conditions under which rails are 
tested, the defects of rails, and the way 
they stand up in service. 

In order that no report of any interest 
be omitted the following is a complete 
list of all reports read : 

R. Kiihnel. — Work of the German 
Commission on testing rails. 

P. Forcella. — The methods used for 
testing rails in the Metallurgical labora- 
tory of the Royal Experimental] Institute 
of Communications, at Rome. ; 

W. Titze. — Siemens Martin basic steel 
rails considered from the points of view 
of technological tests for strength and 
metallurgical tests. j 

M. Ros and A. Eichinger, Methods 
of carrying out laboratory, works, and 
service tests of rails. 

C. de Benedetti. — Methods of testing 
rails at the works and in service. 

A. Plana Sancho. — Particulars of tests 
and of wear of rails on the Spanish rail- 
ways. 

H. Araki & S. Saito. — The reciprocal 
wear of rails and tyres. 

C. de Benedetti. — Protection of rails 
against wear and rust. — Rail breakages. 

M. Spindel. — Internal stresses in, and 
resistance to wear, of rails. 

M. Suzuki. — Investigations into the 
wear of carbon steel rails. 
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tests and those under repeated blows: 
with alternating bending. = © 


F. Regler & A. Pohl. — Internal 


stresses in rails and their investigation 
by means of X-rays. 

S. Ikeda. — Internal fissures in rail 

S. Ikeda. — A quick method of deter- 
mining the limit of tensile strength by 
measuring the electrical resistances of 
annealed or heat-treated steels. | 

G. Grenier, — The manufacture of mar- 
tensitic steel rails at the Neuves-Maisons 
steel works. 


Ch, Libotte. — Method of perdenias 


the rolling surface of rails. 

R. Walzel. — Results in service on 
results of new tests of rails of manganese 
steel made in the electric furnace. 

Herwig. — Results in service with 
rails which have undergone a beginning 
of wear. 

C. Lucchini. — Information cet 
upon rails in service. ; baa 

Hungarian State Railways. —  Titonmnae 
tion on the behaviour of old rails in serv- 


A. Blaser. — Rail wear and creep. 
M. Ros and A. eee UE -- Welding 
rails. 


K. Jurczyk. — Electric welding of 
rails. rie ( LS tA Fa 
K. Jurczyk. — Endurance tests of 


welded rails. 


J. Nemcsek. — Influence of the struc- 
ture of the track on the conditions rails 
have to satisfy. 


D. Székely. — Arrangements for allow- 


ing the expansion of ‘long rails on the 


Budapest tramway lines. 


A, Hellermann. — New points of view 
from which to improve the railway track. 


H. Shibata. — Measurement of the 


stresses and deformations of the rail by. 


‘the electric plea ot 
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whet he'i is seni for quite easily in the ate 
volume. re 
We would like, before ending this note, aS 
to call particular attention’ to the report — . 
by Messrs. Ros and Eichinger, which | 
gives a very valuable review of the ee -& 
question of rail testing. » : 
The paper presented by ' Messrs. eae ‘ 
and Pohl on the rT, ol ERoategae 


autiealasions wee of ‘the eee 
the atomic structure on the 
perties of the metals. — 

The 3rd Rail Congress will ve 
Budapest in the 1934 autumn. : 
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r. Gaston GRIOLET, 
Former Deputy Chairman of the Board of the French Nord Railway Company, 


Founder Member of the International Railway Congress Association, 
Former Member of the Permanent Commission of this Association, 


Mr. Gaston GRIOLET, one of the found- 
ers of the International Railway Congress 
Association, in 1885, and a member of 
the Permanent Commission of the Asso- 
ciation until 1926, that is to say for 40 
years, died in Paris on the 24th January, 
1934. 

Born on the 6th February 1842, Mr. 
GRIOLET, after completing his scholastic 
education, became a barrister and was 
one of the Secretaries of the Advocates 
Conference, who are always selected 
from the most distinguished of the Ju- 
niors. 


He was appointed as Counsel to the 
Commission appointed to replace pro- 
visionally the State Council suppressed 
on the fall of the Empire, on the 4th Sep- 
tember 1870. When the State Council 
was reorganised by the law of the 24th 
May 1872, he was nominated Master of 
the Court of Appeals. He was attached 
to the Public Works Section and was 
lecturer in Law at the Ecole des Ponts et 
Chaussées. He was decorated with the 
Légion d’Honneur as long ago as 1875, at 
an age when this decoration was still 
very rarely given. 

He resigned his public positions in 
1875 to join the Board of the French 
Nord Railway Company and its Mana- 
gerial Committee, on which he replaced 
Mr, Léon SAY on the latter’s appoint- 
ment to the Ministry of Finance. As is 
generally known, the Nord Railway, un- 
like the other great French Companies, 
has no General Manager over all depart- 
ments; there is an Operating Manager, 
but neither the Chief Mechanical En- 
gineer nor the Chief Permanent Way 
Engineer come under him. The Manag- 
ing Committee composed of Directors, 
including the President and the Vice- 
Presidents of the Board, forms the real 
link between the three main departments 
and has a much more active function to 
carry out than the same Board of the 
other great Companies. Mr. Griolet held 
an important position on it for forty 
years. 

When he joined it, the Nord was being 
completely reorganised on account of 
the new contracts concluded by it with 
the State for the extension of its conces- 
sions which included amongst others the 


- construction of the Grande Ceinture and 
the taking over of the lines built by the 
well known speculator Philippart (Lille 


to Valenciennes and North-East). Mr. 


Griolet played a great part in working b 


up these important matters. He also 


was closely concerned in drawing up the | 
agreements of 1879 (resumption of the. 
Picardy-Flanders concessions), then that — 
of 1883, which completely modified the - 
system of working of all the great Com- 


panies by incorporating in them most 
of the lines built under the vast pro- 
gramme of public works voted by the 
Chamber of Deputies on the initiative 
of Mr. de Freycinet, who became Minis- 
ter of Public Works on the fall of the 
Ministry formed by the Duc de Broglie, 
on the 16th May 1878. — 

Mr. Griolet, in 1887, was appointed 
Vice-President of the Board of Directors 
of the Nord, which duties he carried out 
until the 15th January 1932, when he was 
made an honorary Vice-President. 

Independently of his duties on the 
Nord, Mr. Griolet showed great activity 
in all arrangements which grouped the 
great French companies together. We 
have mentioned the active part he took 
in founding the International Railway 


Congress Association : he attended the 


6 Congresses between 1885 and 1900 and 
some of the subsequent ones. 


cité, Energie Electrique ‘du Maro 
other industrial, commercial 
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nial undertakings. He was for 
time president of the Board of eek 
que de Paris et des Pays-Bas. _ : 

He was promoted ‘to Officer in Ge oe 
Légion d’Honneur in July 1889, Comman- 
der in August 1900, and to Grand Officer _ 
in February 1924. 

His business activities did not prevent 
him from occupying himself with juri-_ 
dical matters which had occupied so § 
great a place in his work as a young 
man, such as the Dalloz compendium. 
His great learning, his deep knowledge — 
of the law, and the administration of 
public and private business, gave him 
undisputed authority, to which was join- 
ed the charm of unchanging courtesy. 
His memory will remain deeply engraved _ 
in the minds of all those members of the 
International Railway Congress Associa- 
tion who had the pleasure and honour 
of working with him. 

We offer our ‘respectful condolences 
to his family. 
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The Peecutive Committee. 


